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for CSREES Goal 1
Goal 1

Anagricultura systemthatishighly competitiveinthegloba economy. Through researchand
education, empower theagricultura systemwithknowledgethat will improvecompetitivenessin
domesticproduction, processing, and marketing.

Overview

Duringthepast year, theK entucky Cooperative Extension Servicemade 911,464 contacts with
clientelerel atedtoimproving production, processing, and marketing. Anadditional 171,020 contacts
withclientelerel ated totheadoption of resourcemanagement technol ogies. 246,225 contactsrel ated
homegardeningandlandscape. Kentucky StateUniversity’ sSmall Farm Programmade 25,187
contactswithlimited resourcefarmers. Fourteen percent of thesecontactswerewithminority farmers
and 25%werewithwomen.

Theseeffortsresultedin 20,110 farmersadopting oneor moreproduction practices
recommended by Extension. Adoptionof thesepracticesresultedin$25,730,385 of additional profits
tofarmers. 6,841 producersutilized new marketing opportunitiesand 39,662 individual sreported
changesinknowledge, opinions, skills, or aspirationsrel ated totheimpact of publicpolicieson
agricultureandtheenvironment.

Small farmdiversificationandthesearchfor alternativecropsremainsthecentral focusof the
research conductedat K entucky StateUniversity. ThreeKentucky StateUniversity researchprojects
arehighlightedinimpact statementsfound below. Paddlefish, freshwater prawns, and pawpaw are
examplesof alternativecropswhichhavereached thestageof research and devel opment that they have
becomeviableoptionsfor small farmers seeking supplementstotobacco. Interestinthese
developmentsisat anall timehigh. ParticipantsinK entucky StateUniversity field daysand meetings
representanincreasingly diverseclient base.

TheKentucky Agricultural Experiment Stationsupported 73 research projectsrelated tothis

god.

Expenditures Federal Extension Funds(UK and KSU) $2,900,000
Federal Research Funds(UK and KSU) $3,400,000
StateContribution $17,500,000

FTEs Extension (UK and K SU) 170
Research (UK and KSU) 56



Key Themes - Diversified/Alter native Agriculture; Plant Germplasm

Difficultiesinthepropagation of pawpaw [ Asiminatriloba(L.) Dunal], anative Americantree-
fruit, havebeenamajor factor limiting devel opment of acommercia pawpaw industry. Fruitsizeand
quality vary considerably fromtreetotree. Therefore, development of methodsthat facilitatetheclonal
propagationof superior varietieswoul d beadvantageousto nurseriesand subsequently tohelpgrowers
establishorchardsthat producehighquaity fruit. Determiningtheoptimal conditionsfor pawpaw seed
germinationand seedling devel opment woul d expeditetheproductionof robust seedli ngsto be used as
rootstock ingraftingwith scionwood of superior cultivars, thereby hasteningtheproductionof grafted
superiortrees.

A comprehensivepawpaw websitewasestablished for thegeneral publicandscientists
( http://Amww.pawpaw.kysu.edu). Thissitehad over 30,000visitorsinitsfirstyear. Thewebsite
includespawpaw propagati oninformation, asel ected bibliography of publicationson pawpaw and
rel ated speci es, pawpaw recipesand nutritiona information, aguidetobuyingandgrowing pawpaws,
photosof trees, flowersandfruit, andlinksto other sites. Thesiteal so containsasummary of the
pawpaw regional variety trial sandinformationonthenationa Clona GermplasmRepositor y for
Asiminaspp. located at Kentucky StateUniversity. Thepawpaw planting guideonthewebsiteisal so
availableasaK entucky StateUniversity Extension publication.

Sourceof Federal Funds: Evans-Allen, 1890 Capacity Building
Scopeof Impact: Multi - StateResearchand Extension
I ntegrated Researchand Extension
Muliti -Ingtitutional (1890and 1862in K entucky)

Key Theme-Diversified/AlternativeAgriculture

Horticultural enterprisesoffer sgnificant opportunitiesfor diversificationof Kentucky's
agricultural businesses. Multi - disciplinary teamsof faculty haveintegrated on - stationresearch, on-farm
demonstrations, County Agent training, industry workshopsandtours, newsd etters, websitesand
publicationstoassi stintheexpans on of established andemerginghorticultural enterprises. For example,
researchwithbell pepper varietiesreportedtohaveresistancetobacterial | eaf spot hasresultedin
recommended varietiesand production systemsfor K entucky that canbeproductiveevenwithheavy
diseasepressurefromseveral racesof thepathogen. Asaresult of anintense Extension program, over
90% of thebell pepper acreageisnow planted asper theserecommendations. Pepper acreagehas
increased at | east 30%inthepast two yearsand bell peppershavebecomeimportant, profitable
enterprisesfor thenew and expanding producemarketing cooperatives. Profitability of cabbageand
appleproduction hasal soincreased throughimplementati on of integrated pest management practices
taught throughon-farm demonstrati ons, workshopsand productionmanuals. Training programsrel ated
toprofessiond certification programsfor nursery industry personnel andarboristsareincreasingthe
professionalismof thesegroupsandthequality of their services.

3



Source of Federal Funds: Smith-Lever
Scopeof Impact: Multi - State Extension (OH, TN, IN, AR, MO, IL, VA, WV)
| ntegrated Researchand Extension

Key Theme- Grazing

ForageinKentucky representstheagricultureof over 7 millionacresof land, over half of all
arableland. Forageimprovementimpactsincludeusi ngimprovedvarietiesof foragefor hay andgrazing,
increased adoption of baled silage, andincreased knowledgeof grazingtool sandtechniques.

Farmershavebeen madeawareof thevalueof improved varietiesof foragecrops. Improved
afafavarietieshavebeen showntoadd at | east oneton of hay yield per acreper year of standlife, plus
other potential benefitsintermsof stand persistence, foragequality, and pest resistance. Theval ueof
theseimprovementshasbeen cal cul ated to be between $700 and $1400 per acreover thelifeof the
stand.

Usageof improvedred clover varietiescontinuesto bean areaof considerableimpact on
Kentucky profitability. Better varietiesof red clover have beenshowntobemorepersistent and higher
yieldingthanlessexpens ve, uncertified alternatives. Farmer useof improvedredclovershasbeen
increasingsince1994.

Therehasbeenasignificantincreaseintheadoption of bal ed silagetechnology across
Kentucky. Thistechnology alowstheproductionof highquality haylagefromforagecropsthat
ordinarily wouldbecut for hay. Farmershavemorecontrol over cutting date, arecuttingmoreclosely
totheideal timefor highquality, andhavevirtualy e liminated storagel osses. Thistechnology was
virtually unknownanunused asfew as10yearsago. Today, themajority of countiesin Kentucky have
atleast oneandinsomecasesseveral balewrappersfor makingsilage. Thisadoptionistheresult of an
intensiveforagequdlity initiativeundertakenby theUniversity of Kentucky Department of Agronomy
under theleadership of MikeCollinsand DennisHancock.

| ntensivegrazing adoption hasincreased acrossK entucky, partly asaresult of intensive, hands-
on grazing school sthat reached approximately 90 farmersin2000. Theseemphasi zedtheart and
scienceof pasturemanagement, livestock nutrition, andthephysical setupof systems. Inaddition, these
schoolstrainedfarmershow touseintensivegrazingto meet water quaity guidelines.

Sourceof Federal Funds: Snith-Lever
Scopeof Impact: Muliti - StateExtension
| ntegrated Researchand Extension

Key Theme- Managing Changein Agriculture

Economictrendshaveaffectedthefarmfamily stuationwithwomen increasingtheirrole
intheday-to-day decision-making. Toincreasetheir eff ectivenessand prepareto managethechange,
4



theK entucky CooperativeExtension Service, inconjunctionwiththeKentucky Department of
Agricultureco- sponsored thesecond Women In Agriculture Conference. Morethan 400 women
participatedintheconferencethat addressedi ssuesincluding: devel opment of publicpolicy, farmlabor,
creating nichemarkets, useof best farmmanagement practicesandfinancial planning. TheK entucky
Extravaganzaprovidedfreehealth screeningsand achanceto meet Kentucky farmerswho haveadded
valuetotheir product.

Atthe2000WomeninAgricultureConference, 87% of theparticipantswerefarm owners.
50% had attended the 1999 Womenin Agriculture Conferenceand 42% had attended anarea
conferenceduringtheyear. 93% becameawareof agricultural productsor programsthat could be
beneficial totheir farm. 89% madeacontact withanew supportingorganizationof whichthey were
previously unaware. 86%felt they werebetter equippedtoexplainagricultural issuestothepublicand
policy makers. 90% gai ned knowl edgethat will maketheir farmmoreprofitable.

Jenny Souers, afarmer fromEminence, Kentucky, gaveatestimonial toopenthisyear’s
conference. Shedescribed theimpact that the 1999 Conferencehad on her life. Sheand her husband
purchased anoldrundownfarm, which otherssaw asawasteof time. Theconferencecreated
confidenceand enthusiasmand provided her anetwork of resourcesto changeher life.

Jenny and other conferenceparticipantswill bepart of adocumentary being produced by theK entucky
StateUniversity CooperativeExtension ServiceandtheUniversity of Kentucky Coop erativeExtenson
Service.

Sincethefirst conference, in 1999, regional and county programshavebeendevel oped. Farm
to TableintheMammoth Caveareaconcentrated onval ue-added opportunities. WWomen L eadingthe
Way,inHarlan County, built|eadership attributes. AreaprogramsinFort Harrod and L ake
Cumberlandfocused onalternativecropsandissuesspecifictotheir community. Family and Consumer
Sciencesagentscreated, an extension homemaker lesson, K entucky Food Productsto promote
consumer awarenessand utilizationof local agricultural productsasK entucky farmersattempt to
reducetheir dependenceontobacco.

Sourceof Federal Funds; Smith-Lever
Scopeof Impact: State Specific

Key Theme- Animal Production Efficiency

Onekeytoincreasing profitability inabeef cattleoperationistoimprovethedevel opment of
replacement heifers. Producersinseveral regionsinKentucky havebeguntoenhanceprofitability of
their operationsby marketing properly developed commercial heifers. 102000, approximately 1500
heifersweremarketedin 6 promoted salesin Kentucky. All heifersinthesesalesweredevel oped
under guidelinesestablished by theUniversity of K entucky Extension. Heifersinthesesa esaveraged
approximately $940 and sal eaveragesranged from $850- $1065. Producersinthesesal eslikely
increasedtheir profitability by $100- 250 per head. Thus, theeconomicimpact of heifer devel opment
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sa esinKentucky thisyear wasapproximately $1.41 millionand profitability ontheseoperationslikely
increased about $300,000. M ost sal esareexpectingtoexpand greatly incomingyears.

Sourceof Federal Funds: Smith-Lever
Scopeof Impact: State- Specific

Key Theme- Animal Production Efficiency

TheKentucky Agricultural Experiment Stationiscurrently supporting several projectsrelatedto
enhancinganimal productionefficiency. Thesectionsbel ow highlight someof theimpactsof these
projects

Amulti-year project hasbeen designedto eval uate management strategiestoimprove
performanceof cattlegrazingendophyte-infectedtal | fescue. Interseedingwithafafaprovidedsome
benefitsfor calf growth; however, thesustainability of thispracticeislimited.

Wehaveestimated that theval ueof anadditional pig marketed/sow/year canrangefrom $35-
38.00innet returns/sow (DiPietre, 1998). Assuming that 50% of the 6,000,000 sowsintheUnited
Stateswerefed dietssupplemented with CrPicandthat themeanresponsewas0.7 pig/litter, there
wouldbeapotentia yearly increaseof 4.2M pigsfromthetwolittersfarrowed per sow per year. The
valueof thisincreasecould approach $150M if thesepigsare saved and marketed. Current cost for
theuseof thisnutrientinthosesowswoul d beabout $6M. Additional costs toraisethosepigswould
beincurredbut thereclearlyisalargebiol ogical and economic potential withthenutrient Cr.

Resultsfromthestudy onweaningweightsof calveswill hel ptoanswer thequestionastowhat
impact|evel of production, asmediated throughweaningweightsof calvessired by HIGH versus
AVERAGESires, has, if any, onsubsequent re-breeding performanceof thecow herd. Inanother
study, thereisgreater evidencethat neonatal cal vesshould behand-fed colostrumtoensuregreater
transfer of passiveimmunity. Physical formof calf starter may affect performanceof calves(daysto
weaningandweight gain) and thereforeaffect cost of raisingdairy replacements. Further study is
neededtodelineatecausesfor differencesseenin thisstudy.

Nutrient studiesshow that nutrientsinteract toregul atepancreaticenzymesinanimals. Thiswill
contributetoour ability tomani pul atedigestiveprocessesto maximizeanimal productionefficiency.
Our dataal so describesregul atory signal sthat areactivein ruminantsand may provideameans
whereby digestiveefficiency canbemanipul atedtoimproveproductionefficiency.

Strategic supplementation of beef cowsand calves, grazingendophyte-infected K'Y 31 tdl
fescuepastureyear round, with amol asses- based suppl ement contai ning 5%fat + thiamin + yeast
mai ntai nsheavier cow weights, but doesnot increasepregnancy rates. Thissupplement supports
greater calf gains, but consumption ratesand cost of thesupplement prohibititsapplicationona
practical basis.
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Approximately 22 millionbeef cattlegainabout 230kg oncorn-based diets (2.2 kg corn/ kg
gain)inthiscountry. If optimizingtheabsorptionof lysineresultsinonly a.5% increaseinthegr owth
efficiency of cattleover thefeeding period, thenthesameamount of gainwill beachieved by feeding
about 4.9 millionfewer bushel sof corn, for adecreased feed cost of $9.8 million/yr. Similarly,in
Kentucky, anannual reductioninfeed costsof $200,000isexpectedif a.5%increaseinefficiency of
growthand maintenanceof itsbeef herd (570,000 calvesand 1.1 millioncows).

Sourceof Federal Funds: Hatch
Scopeof Impact: Multi - StateResearch
| ntegrated Researchand Extension

Key Theme- Adding Valueto New and Old Agricultural Products

Kentucky livestock producersarel ookingto off - set thedeclineintobaccorevenues
throughdirect marketing of animals. TheSafeM eat Marketing Alternativesthrough Researchand
Technology (SMMART) project wasstarted asacoll aboration between UK, KDA, and Partnersfor
Family Farms. Interested producershadlivestock processedthroughthe UK Meat L ab at areduced
cost and gai ned val uablemarketing assi stance. Over twodozen producers
exploredopportunitiesfor addingval uetotheir livestock.

Sourceof Federal Funds: Snith-Lever
Scopeof Impact: State- Specific
| ntegrated Researchand Extension

Key Theme-Aquaculture

Aninternationa , multi - disciplinary teamof researchers, lead by aKentucky State
University aquaculturist, havebeeninvestigatingtheproductionof al -femalechondrosteansfor caviar
fishfarming. Theproject completed aseriesof detail ed studiestorefineand optimizegynogeneticand
sex reversal procedures for direct productionof all -femaleprogeny. Matility of shovelnosesturgeon
sperm, used asadonor spermfor gynogenesi sprocedure, wascharacterized to devel op standard
irradiation procedures. Themainresultswere(1) aprotocol for thehistol ogical analys sof sturgeon
(Scaphirynchusplatyrynchus) and paddlefish (Polyodon spathul a) eggstoeval uatetheprogression
of meioticmaturationandcellular attributesof post - activationand (2) aninvestigationonthehormonal
triggersfor compl etecocytematurationusinganinvitroeggculturesystem.

Maturesex-reversed gynogeneticfishwill beinduced to spermiateinthespring of 2001.
Producingandculturingall -femal epaddl efishassuresaconstant supply of eggsasanalternative source
of black caviar totheendangered sturgeon of the Caspian Sea. All-femaleculturewouldprovidelarger
profitmarginsfor thefarmer by higher caviar yieldper cultureunit.
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Sourceof Federal Funds: Evans-Allen, 1890 Capacity Building

Scope of Impact: Muliti - State, | nternational ; researchteamincludesindividual sfrom
Kentucky StateUniversity, University of Oklahoma, theCzech
Republic,and France

Key Theme-Aquaculture

Theobjectivesof thisproject weretodevel op andrefineculture proceduresfor aternative
aquaculturespeciesinK entucky, specifically hybrid bluegill, yellow perch, largemouthbass, and
freshwater prawn. Diets, stockingdensity, andtemperaturewereexamined for maximumgrow out
under Kentucky conditions.

Therewereseveral commercially importantimpactsof thisresearch. Thework conductedon
largemouth basshasstimul atedinterestinthecultureof thisspeci esin K entucky and surrounding states,
includingtheestablishment of twocommercial growers. Currently, lar gemouthbassproductionin
K entucky isestimated at 30,000 poundsannually, withagateval ueof $135,000. Thesecond major
impact hasbeentheincreased production of freshwater prawninKentucky and surrounding states. The
useof additional substratehasallowed adoubling of productionto 2,000 |bsper acre. Since 1996
commercial productionof prawnshasincreasedfrom 1.5millionpoundstoanestimated 15million
poundsin2001. Duringthistimethenumber of producersin Kentucky and Tennesseehas increased
from 10to 100.

Sourceof Federal Funds: Evans-Allen
Scopeof Impact: Multi - State; researchteamincludesindividua sfromK entucky State
University, Missssippi StateUniversity

Key Theme-Animal Health

TheKentucky Agricultural Experiment Stationiscurrently supporting several projectsrelatedto
animal health. Thesectionsbel ow highlight someof theimpactsof theseprojects.

Resultsof oneproject haveshownthat neonatal dairy calvesshouldbe hand-fed colostrumto
ensuregreater transfer of passiveimmunity. Resultsindicatethat thephysical formof calf starter may
affect performanceof calves(daystoweaning andweight gain) and, therefore, affect cost of raising
dairy replacements. Resul tsobtai ned thusfar provideanindicationthat cal vesfed milk replacer
containingnitrate-N may not beasadversely affected by nitratesaswasexpected. Resultsfromthese
studiesprovideadditional information needed by K entucky producers, and producersacrossthe
country, for raisingdairy replacement heifersinan efficient and economical manner.

A study aimed at gai ning abetter understanding of thereproductivephysiology of bull calves
duringsexual devel opmentiscurrently being conducted. | nformationconcerningtheneuroendocrine
control of L H secretion, and reproductivebehavior will providethebasi sfor futurestudiesaimed at
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improving management of bullsfor breedingand daughter. Oneareaof focusistheeval uationof
serving capacity of bullsmaintained under different typesof pasture(e.g. endophyte-infectedfescue).
Now that wehaveestabli shed basi cinformation onendocrinecontrol of reproductioninthebull, studies
canfocuson how varioustypesof forage- based management systemsimpact bull performance.

Research oncowshasshownthat fatty liver syndromecanresult when cowsarenot
transitioned properly fromthedry tothel actating state. If severefeed problemsoccur, not only canthe
cow suffer fromfatty liver syndromebut sheisproneto other metabolic disorderssuch asketosis.
Chromiummay ater themanner inwhich cattlehandlelipidsand may offer ameanstolower serumand
lipidtriglyceridesduringthetransitionphase.

Sourceof Federal Funds: Hatch
Scopeof Impact: Multi - StateResearch
I ntegrated Researchand Extension

Key Theme-Agricultural Profitability

TheKentucky Agricultural Experiment Stationiscurrently supporting severd projects relatedto
agricultura profitability. Thesectionsbel ow highlight someof theimpactsof theseprojects.

Agronomicand compositiondatafor commercial cornhybridsisavailablefor farmersto
usewhenchoosingamongthemany hybridsavailablefor their productionfields. Yield, diseaseand
insect resi stance, and desirabl eproteinand oil composition can bedeterminedto choosethebest
hybridsfor any K entucky farmsituation.

Improvedvarietiesof tall fescueand other cool seasonforagegrasses arebeing devel opedthat
havesuperior seedyield, agronomicperformanceandforagequality. Thiswill alowimprovedlivestock
productionand profitability.

Researchhasprovidedfarmerswiththeinformationtoselecttopyieldingforagevarieties.
Thereareover six millionacresplantedtoforagesin K entucky andwithinthisamount thereareover
2.3millionacresplantedfor alfalfaand grasshay production.

Analysi sof economicefficiency of producing, marketingand managingenvironmenta pla ntshas
shownthat if thecustomeriswillingtopay more, plant devel opment entitieswouldbewillingto select
andintroducenew plantswith benefitswhenknowingtheir costscould berecovered. New plantscould
reducepesticideuseand/orimproveestheticquality. Productionnurseriesmay not bepricing product
optimally inrelationtotheir production cost. Better tracking of costsand appropriatepricingmay help
afarmdevel opabetter returnoninvestment. Thehealthy financia statusof theindu stry duringthe
1980swasnot maintai ned duringthe1990s.

Storagebinresearch hasshownthat improved bindesignsaremorecost - effectiveand act asa
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morereliablegrainstoragefor producersandalliedindustry. Thefocusoncorrugatedbinwall loading
increasestheresearch basi sfor design, fabricationand constructionof grainstoragestructuresinthe
U.S. andworldwide.

Research hasshownthat phageproliferationinhard cheeseplantsisthenumber oneproblem
confrontingtheU.S. cheesei ndustry. Studieshaveshownthatinhibitionof phageproliferationinhard
cheeseplants(e.g. Cheddar plants) may resultinanannual savingsof morethanal00milliondollars
worldwide.

Theuseof supplemental Cr swinenutritionwillincreaselitt er sizeacrossgenetic/geographical/
environmental boundaries. Therelatively largebenefit:cost ratio canthen bereasonably expectedto
apply for producersthroughout the US.

Sourceof Federal Funds: Hatch
Scopeof Impact: Multi - StateResearch
I ntegrated Researchand Extension

Key Theme - Plant Production Efficiency

TheKentucky Agricultural Experiment Stationiscurrently supporting severa projects relatedto
plant productionefficiency. Thesectionsbe ow highlight someof theimpactsof theseprojects.

Research hasshownthat therangeof heat and drought tol erancewithin strawberry speciesis
apparentandlimited. Thus, aslongasthemore heat and drought susceptiblematerial isavoidedor
usedsparingly incultivar improvement programs, new cultivarswill likely beastol erant ascurrent
cultivars. However, arapid methodfor characterizing thesetraitshasnot yet been devel oped. Nor has
asuperior accessionbeenidentified. Determining how applefruit carbohydrate(i.e., sugar)
accumul ationisregul ated may |ead to new management strategiestoimprovefruit quality aswell asset
thestagefor geneticmodificationof fruitquality. Wi ththedevel opment of themol ecul ar tool sneeded
forthiswork will soonbecomplete, theregul ation of sorbitol dehydrogenaseexpressionandactivity,
theprimary enzymeresponsi blefor carbohydrateaccumul ation during appl efruit devel opment, canbe
ascertained. Resultsfromthisresearch openthepossibility for engineeringimprovementsincrop
productivity without utilizingforeigngenes.

A controlledwater tableautomati cirrigationsystemfor container - grown plantscan be
commercidly adaptable. Plantsdeterminetherateof water application, thereforethelabor costis
reduced. Thisclosed system producesnorunoff toimpact surfaceor groundwater. Italsoisan
inexpensive, reliabletool for studyingwater potential onplantgrowthandqual ity.

Thecommercia useof exgenous1-aminocytlopropane- 1-carboxylicacid (ACC) totreat seeds
will reducethetimerequiredfor germinationand seedling emergence. Seed companiescurrently
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accel erategermination by elther primingor pre-germinating seeds. Theadvantage of the proposed
systemisthat itisasimpleapplication process, hasapparently universal responsebetween species,isa
natural plant product, and coul d bedeliveredto seedsasacoating thereby not detrimental ly impacting
seed storagelifeascurrent practicesdo.

Soybeanvariety trialsallow for appropriatevariety adoptiondecisi onsby K entucky soybean
producers, thusimproving soybean productivity. Other researchfurthersour understanding of the
physiological processesregul ating pod and seed number in soybean.

Severa maturing soybean cultivarswill havebroad applicationinour productionenvironment;
thatis, beof additional valuetoabroad market swatch. Somenovel varietieswill fill nichemarkets,
whilewewill moveto hel p our growerstakeadvantageof suchlimited opportunities, wearemost
interestedinnovel soybeantypeswhichwill alow broader grower participation.

L olinealkal oidshavebeenfoundtobes gnificant for agronomicadaptationandthe geneticsof
lolineproductionand accumulationinfescueisimportant for an acceptabl eforagegrassin K entucky.
L olinesareknownto provideincreased protectionfrominsectsand other herbivores, andthusenhance
grassgrowth. Alsoin 2001 weexpect torel easethenew Freedomvariety of redclover whichis
expectedtoprovidefaster dryingandlessdusty hay for Kentucky forageproducers.

Thepotential for freezeinjury causeshybridseed corn(ZeamaysL .) producerstoharvest seed
prematurely, whichcanresultinpoor quality. Wehavefoundthat differencesinmoisturecontent
between theembryo and endosperm seed ti ssuesshoul d becons dered when eval uating | ossesin seed
qudity relatedtofreezeinjury.

Pesticidesthat havebeen essential for productionof many U.S. cropsinrecent decadesare
dowly and constantly beingwithdrawn, and new pesti cidesareappearingwithd owingfrequency dueto
development costs. Consequently, itisessential that weunderstand thefactorscontrollingsoil
productivity sothat wemay design productionsystemsthat resultin high productivity without extensive
useof pesticides. Arbuscular mycorrhizal fungi almost certainly haveeffectsoncrops. Thisproject
seeksto understand theserelationshipssothat wemay design cropping systemswhich suppressthe
pathogensand promotethemutualists.

Sourceof Federal Funds: Hatch
Scopeof Impact: Multi - StateResearch
I ntegrated Researchand Extension

Key Theme - Biotechnology

TheKentucky Agricultural Experiment Stationiscurrently supporting severa projectsrelatedto
biotechnology. Thesectionsbel ow highlight someof theimpactsof theseprojects.
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Polydnavirusesarethefocusof research becausethey inhibitinsect growth and d evel opment of
larval lepidopteraninsectswithout virusreplication. | dentifyingthesegenesmay identify novel
physi ol ogical mechanismforinsect control. However, thisproject demonstrated that studiesof
individua genesdidnot mimicvirusinfection, possibly becausemultiplecopiesof related genesare
expressedfromtheviral genome. Polydnavirusgenomesal soregul ateexpression of genesby atering
genecopy number. Thismorecomplex organizationhasdirectimplicationsfor polydnavirusfunction
andfor strategiestodeliver genesindiverserecombinant systems. Determiningthestructural
organizationof apolydnavirusgenomesuggeststhat genedelivery systemsareasimportant asthe
specificgenesdelivered. Thishasimplicationsnotonlyfor identifyinggenesthat disruptinsect
physiology but assessingtherateat whichthesegenesevolve. Aspolydnavirusesareoneof the
functional determinantsof host rangeinmany parasitoid speciesanimproved understanding of
polydnavirusevolutionmay alow improved assessment of therisk that biocontrol agentswill adversely
effect non-target species. Thus, thisproject hasimpactedthreeareas. Geneshavebeenidentified that
inhibithostimmunity and devel opment. Theviral genomeorganizationhas beendescribed and suggests
strategiesfor enhancing delivery of recombinant proteinsintransgenicsystems. Finaly, therateat which
vira geneschangemay provideaphysiol ogical indicator of thepotential for adversenon -target effects.

Theresearch onthegeneti cengineering of soybeansfor accumulation of epoxy fatty acidsisto
devel op new valuablemarketsfor soybeanswithindustrially useful epoxy fatty acidsintheseedoil. The
comparativefeeding studiesshoul d €l uci datethemechani smresponsi bl efor sel ectiveaccumul ation of
epoxy fatty acidsintriacylglycerol andnotinmembranephospholipids. Thisinformationisprovidinga
basi sfor metabolicengineering soybeansfor highaccumulation of epoxy fatty acidsinseedoil and
increasingoil contentwhileat thesametimehol ding proteincontent steady. ThestudieswithArtemisia
areprovidingabasi sfor understanding theformationof oxylipinsincludingthoseva uableinfoodsand
beveragesand perfumes. Thisinformationisbeingusedt o devel op plant bioreactor systemsfor the
commercia production of theseval uablecompounds.

New findingsregardingthestructureand biochemical activitiesof thepeanucl ear poly(A)
polymerasesuggest nove interplay between seemingly unrelated proc esses. Thesefindingshavethe
potential toimpact, not only our understanding of how mRNAsaresynthesi zed, but alsohow RNA
processing regul ates, or isregul ated by, other eventssuchasRNA turnover.

Trichomeglandsof certainplantsproduceand secretecopiousamountsof exudatechemicals
that arethought to providedi seaseand pest resi stanceontheplant surface. Geneticengineering of
exudatemay providefor enhanced natura - product- based di sease and pest resi stancein crop plants.
Glandsmay beexpl oitedfor molecul ar farmingto provideadditional usesfor cropplants.

Thefirsttransgeniclinesof soybean havebeenfieldtestedinthestateof Kentucky. Thefirst
reported recovery of astable, fertiletransgeniclineof soybeanderivedfrom Agrobacterium- mediated
transformati on of soybean embryogenictissuewasal soachievedduringthisproject. Theprogress
madein soybeantransformationduringthisproject and overall soybeanresearchid entity of the
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University of Kentucky enabled thegroupto submit anacceptedinvitationtohost the8th Biennia
Conferenceof theCellular and Mol ecul ar Biol ogy of the Soybean, aninternational conferencebringing
together morethan 260 academi candindustry participants.

Sourceof Federal Funds: Hatch
Scopeof Impact: Multi - StateResearch
| ntegrated Researchand Extension

Key Theme- New Usesfor Agricultural Products

TheKentucky Agricultural Experiment Stationiscurrently supportingsevera projectsrelatedto
thediscovery of new usesfor agricultural products. Thesectionsbel ow highlight someof theimpactsof
theseprojects.

Theconcentration of disodgeablefoliar pesticideresi duesdeterminesto someextent thedegree
of hazardthat an agricultural worker faceswhen heentersand worksinafieldthat hasbeentreated
withpesticide. Theability todeterminetheseresiduesquickly andaccurately will leadto abetter
assessment of thehazzardsthat agri cultural workersencounter. Thustheability toidentify andquantify
novel capsai cinoidsmay |ead to geneticimprovementsin pepper (Capsicum) andmay alsoleadtoa
better understanding of why certain capsai cinoidsmodify insect behavior.

Trichomeglandsof certainplantsproduceand secretecopi ousamountsof exudatechemicals
that arethought to providedi seaseand pest resi stanceonthepl ant surface. Geneticengineering of
exudatemay providefor enhanced natural - product- based disease and pest resi stancein crop plants.
Gandsmay beexploitedfor molecular farmingto provideadditional usesfor crop plants.

Sourceof Federal Funds: Hatch
Scopeof Impact: Multi - StateResearch
| ntegrated Researchand Extension

Key Theme- Animal Genomics

TheKentucky Agricultural Experiment Stationiscurrently supporting several projectsrelatedto
animal genomics. Thesectionsbel ow highlight someof theimpactsof theseprojects.

Thetoolsdevel opedfor horsegenomicsmakecollaborationand progress indevel opment of the
genemap easier andfaster. Thetoolsalsomakeit possiblefor scientiststoapply theinformationto
addresshealth problems. Duringthecurrent year, scientist areconsultingthemapto sel ect markers
closetocandidategenes. Candidategenesarelocalizedtochromosomeregionsbased oncomparative
map studies. Theworkshop primer setsareavail abletoworkshop participantsand represent
considerablesavingsinresearchdollars. Projectsunderway includethoseaddressing diseasesof
muscle, skeletal devel opment, genedefectsandinfecti ousdi seasesof thehorse. Weanticipatethat this
work will resultinthedevel opment of diagnostictests, better understanding of thediseasesand
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therapeuti capproachesto curingthesediseases.

FI SH mapped markersallow ustoeffectively comparethegenomeorgani zation of thehorseto
that of other species. Knowingthecorrespondencebetweenthehorseand human genomemakesit
possi bleto usehuman genomicinformationto makeprediction sabout theorgani zation of thehorse
genome. MicrosatelliteDNA markersarehighly polymorphicand useful infamily studiestodetermine
which of two chromosomeswastransmitted by aparent toitsoffspring. Thesynteny mapsandlinkage
mapsdemonstratethelinear rel ationshipsamongthemarkers. Thesemarkerswill beuseful instudies
designedtoidentify QTLsfor horses. Devel opment of polymorphicmarkerswasdefined asapriority
activity for thegenemappingworkshop. Thetool sdevelopedinobjective 3 make usbetter ableto
developand usethegenemapfor thehorse. Thedevel opment and useof thegenome scanning panel
boostsour ability to conduct research usingthemap. Thesuccessful applicationsof themapto
characterizegenesfor coat color andfor epitheliogenesisimperfectabodewel | for application of the
mapto characterizingmorecomplextraits.

Sourceof Federal Funds: Hatch
Scopeof Impact: Multi - StateResearch
I ntegrated Researchand Extension

Key Theme- Agricultural Competitiveness

TheKentucky Agricultural Experiment Stationiscurrently supporting several projectsrelatedto
agricultural competitiveness. Thesectionsbel ow highlight someof theimpactsof theseprojects.

A key questionregarding U.S. competitivenessiswhether exportsandforeigndirectinvestment
(FDI) arecomplementsor substitutese.g., doesFDI displaceor enhanceexports. Empirical results
indicateastrong complementary relationshipbetweenU.S. ex portsand FDI into China. Thus,
agribusinessfirmsseekingto access Chineseprocessed food marketsshouldincreaseoveral | business
activity, both FDI and exportsinto China.

Thepalmoil research hasimportantimplicationsfor thedemandfor U.S. soy beanoil. U.S.
soybean producershavebenefitted from Indonesia'sexport tax on palmoil and substantially reduced
palmoil productiontherefor many years. However, thispolicy hasharmedindonesianpalmoail
producers. Theresearchonovershooting showsthat agricultural priceswill overreacttomonetary
policy changes, increasingtheir volatility overtime. U.S. agricultural policy formationshouldrecognize
thistendency for agricultural pricesto cyclebased oneconomic policy shocks.

Project survey analysiswill providedataabout citizen attitudinal and consumer behavior
responseto changesintheU.S. agro-food systemand|ocal communitiesbrought about by globdization
processesintherural/agricultural sector. Thisdatawill provideimpor tantinformationtoguidedecision-
makingbothintheprivateandinpolicymakingcircles. Comparativeanalysi sof project casestudieswill
facilitatediscussionof policy initiativesthat facilitatepositivei mpactsand deal with negatives deeffects
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of globalizationdynamics.

A study reveal edthat S multaneousinteractionsgenerally existed among employment, per -
worker earning and per-worker pollutiongrowthratesfor al industriescombined. Theresultssuggest
that communitieswhoseobj ectiveistoincreaseempl oyment growthratesshould strivetoincrease
environmental quality inthecounty. Communitieswhosegod istodecreasepollutiongrowthrates
shouldtry toattract high-payingindustrieswhile, paying closeattentiontothepollutionin tensity of that
industry. Job growth occurred at theexpenseof reduced earningsgrowth. Theresultssuggest that
non-metro countiesshouldimposepoliciesthat woul dresultinhigher environmenta quality tobeableto
createnew jobswhereasitisnot clear that higher environmental quality wouldstimul ateratesof
employment growthover timeinmetrocounties.

Countieswithlower initial level of earningsbut with higher ratesof earningsgrowthwereat an
advantageincreatingnew jobsinalmostall industries. Inagriculture, higherinitial per-worker earning
ledtolower pollutiongrowthrates. Althoughindustry shifted employment away fromcountieswith
initially highwages, they werenot deterredfromlocatinginareaswithhighratesof earnin gsgrowth.
Compensation benefitslandasignificant effect onemployment growthrates. Amenitieshadasignificant
effect onearningsgrowthratesfor agriculture.

Researchresultsonthedemandfor dairy productshavebeen used by industry advocacy
groupstosupport policy positionsoninterstatedairy compacts, they havebeen presentedinacademic
andindustry venues, and havebeenreportedinindustry publicationsranging from The Cheese Reporter
toaGermandairy periodical. Researchresultsfromtheproject werethesubject of expert witness
testimony inabreach of contract lawsuit during thisreporting period. Thenutraceutical
commercializationresearchisintendedtodirectly improvethecompetitivenessof K entucky dairy
producersand enhancetheheal thfulnessof dairy product consumption.

Itisexpected that thesuccessful completion of aproject onaplanningmodel for assessment of
agriculturepotentia intheAppa achianregionwill provideamechanismforidentifyingviablecropland
for vegetableand alternativecrop productionastobaccoisphased out.

Knowledgeof solid statefermentation process(SSF) studieswouldimprovethephytase
enzymeusedinanimal dietsandwouldallowtheU.S. tobetter competeinthegloba enzymemarket.
Thisresearchaddressesseveral of theobstaclestocommercial implementation of SSFtechnology inthe
United States. If successful, theproposedwork will demonstratethat fermentation and separation
processesarepredi ctabl ebased onfundamental principles.

Sourceof Federa Funds: Hatch

Scopeof Impact: Multi - StateResearch
I ntegrated Researchand Extension
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Accomplishmentsand Results
for CSREES Goal 2

Goal 2

A safe, secure, food & fiber system. Toensurean adequatefood and fiber supply andfood
safety throughimproved sciencebased detection, surveillance, preventionand education.

Overview

Despitethefact that America sfood supply isthesafestinthe world, foodborneillnessremains
thegreatest of all food saf ety threats. Theannual cost of foodborneillnessto our economy isestimated
atover $10billion. Consumerscontinueto display misconceptionsabout food safety. Only 55% of
consumerssurveyedinal998 Food and Drug survey, perceived unsanitary handlingand
processing/preparation of foodsasathreat. Thesefindingsareanincreaseof 40% over thelasttwo
yearssuggesting that education by numerousagenciesconcerningfood saf ety i ssuesar emakinga
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differenceinhow consumershandlefood. TheCentersfor Disease Control and Preventionreportsthat
97% of foodborneillnesscoul d beprevented with good personal hygieneandimprovedfoodhandling
techniques. Soproper food handling needstobeapriority inevery stageof thefarm-to-tableeducation
link.

Duringthepast year, theK entucky Cooperative Extension Servicemade54,116 contacts
relatedtofood safety, preservationand preparation. Theseeffortsresultedin27,097 peopleadopting
practicesthat ensuresaf ehandling of food. 153 processors(meat, vegetabl eor fruit) devel oped
HACCPplansfortheir businesses.

M orethan8000Iimited- resourceindividual sparticipatedin programsdesignedtohel pthem
makemaximumuseof theirfooddollar.

TheKentucky Agricultural Experiment Stationsupported 28 research projectsrelatedtothis

god.

Expenditures Federal Extension Funds(UK and K SU) $900,000
Federal Research Funds(UK and KSU) $900,000
StateContribution $3,200,000

FTEs Extension (UK and K SU) 37
Research (UK and KSU) 11

Key Theme- Food Safety

InKentucky, food preservation hasincreased. Thishomepreservationhaschanged

greatly sincethedaysof our ancestors. Food sciencehasled usto saf er canning techni quesand better
quality canned, frozen, and driedfoods. Withtheresurgenceof aninterestingardening, andeconomic
cons derationsinthestateof Kentucky, homefood preservationincreased. Lastyear, Extension
trainingswhich promoted using USDA food preservation reci pesand techni ques, saw areported 42%
increaseinfood preservationinthehome(365to517individuals). Thefoodwasvaluedat over
$300,000. Morecannersweretestedin Extensionofficesthan ever before. Over 10,000 food
preservation publicationswererequestedfromclientsacrossthestate. Exhibitswhichemphasizedfood
preservationat county fairswereviewedby thousandsof individuals.

Sourceof Federa Funds: Smith-Lever
Scopeof Impact: State- Specific

Key Theme- Food Safety
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TheKentucky Agricultural Experiment Stationiscurrently supporting several projectsrelatedto
food safety. Thesectionsbel ow highlight someof theimpactsof theseprojects.

Researchon enhancingandvalidatingthemicrobiol ogical safety of foodsincludestheuseof
natural plant-derivedvolatilecompoundsthat demonstratetheability tokill orinhibit selectedfood
bornepathogensof fresh produce. Thesevolatilecompoundswill provide anatura aternativetothe
Kentucky producers. Inadditiontovalidatingthemicrobial safety and shelf stability of country cured
hams.

Thefindingthat heat stressdoesnot influencethesomaticcell count of milk fromuninfected
cowsreinforces theconcept that udder infectionistheprimary factor influencingmilk quality. Season
appearstohavelittleinfluenceonsomaticcell count per se. Thereforemastitiscontrol isthekey factor
toproducing quality milk withlow somaticcell count.

Theuseof subtherapeuti cconcentrationsof anti bi oticsin swinefeedsto prevent or reducethe
incidenceof infectiousdiseaseandtoimprovefeed efficiency and growthisvery common. A
mandatory ban onthesepracti cesispossible, duetothepotential hazardtohumanhealth. Active
approachesto prevent or reducethepreva enceof antibioticres stant bacteriainlivestock isrequiredin
today'sswineproductionfacilities,andwill improvethesafety and quality of Kentucky grownpork.

Theobjectiveof thisresearchistoenhanceand validatethemicrobiol ogical safety of foods.
Thisapproachincludestheuseof natura plant -derivedvolatilecompoundsthat demonstratetheability
tokill orinhibit sel ected food bornepathogensof fresh produce. Thesevolatilecompoundswill provide
anatura aternativetotheK entucky producers, inadditiontovalidatingthemicrobial safety and shelf
stability of country curedhams.

Sourceof Federal Funds: Hatch
Scopeof Impact: Multi - StateResearch
I ntegrated Researchand Extension

Key Theme - Foodbor ne Pathogen Protection

Themost susceptibleindividual stofoodborne pathogensaretheel derly and school -age
children. Toaddresstheseconcerns, educational programsonthesafepreparationand handling of
foodweresponsored by the Cooperative Extension Service. 11,117 youthand 279 seniors
participatedinKidsintheKitchen, Food Safety and Sanitation and other food saf ety rel ated programs.
Onaverage, 95% of theparticipantsreport they will makebehaviora changesasaresult of newly
learnedfood preparationand safety skills. After many of theprogramsinvolving childrenended,
studentswereheard singingthesong suggestedfor theproper length of timewhilewashing their hands;
proof that food safety canbefunaswell aslifechanging.
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Sourceof Federal Funds; Smith-Lever
Scopeof Impact: State- Specific

Key Theme - Foodbor ne Pathogen Protection

TheKentucky Agricultural Experiment Stationiscurrently supporting several projectsrelatedto
foodbornepathogen protection. Thesectionbel ow highlight theimpact of oneof theseprojects.

Control of pathogensat thepre- harvest stageisthefirst steptoreducing the potential hazardsof
foodborneillness. Theoccurrenceof thepathogenisrel atedtoanumber of factorsincludingtheinnate
resistanceof theanimal, theinfectiousdose, thevirulenceandtheserotype. Certainmeasurescanand
havebeenusedtosuccessfully lower or abolishtheincidenceof salmonellosis. Theseeffortsarevery
much dependent onimprovementsinmanagement. Environmental stresses, poor feed or nutrition,
improper sanitationandanimal density all play avital roleinsalmonellacontrol. Becauseof thegreat
diversity inthemanner inwhich pathogensspread noonesinglesolutionwill solvetheproblem.
Prophylacticuseof antibioticsinanimal feedshasal socomeunder fireby many consumer groupswith
concernsover theincreasing number of antibioticresistant strains. Other optionsavailabletothe
producer for control of potential pathogensinclude: early weaningtoremovetheyounganimal from
possiblecontaminationfromtheadult, higher pelletingtemperatures, acidification of thefeed or water
with propionicor other organicacids, identificationandremoval of carrier animals,improved sanitation
inthefacilitiesandnutritiona manipulationof th egastrointestinal tract throughtheuseof
oligosaccharides, probioticsor competitiveexclusionproducts. Thismulti - stateproject allowssevera
scientiststostudy different factorsunder thesameconditionsto determinewhich onesaremost effective
inreducingthepathogenintheliveanimal.

Sourceof Federal Funds: Hatch
Scopeof Impact: Multi - StateResearch
| ntegrated Researchand Extension

Key Theme - Food Handling

SafeFoodto Go, TheThrill of theGrill, and Slow Cookersreached an audienceof 2,644
individuals. Proper time/temperaturerel ationshi pswereemphasi zed, al ongwith proper sanitation
procedures. Foodserviceemployeescontinueto beatarget audience. Over 585farmersandfood
producersreceivedfood safety traininginthepast year. 153individual swereassistedinwriting
HACCPplansfor their businesses.

Sourceof Federa Funds: Smith-Lever
Scopeof Impact: Multi - State

Key Theme - Accessability and Affordability
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TheUniversity of Kentucky Food Stamp Nutrition Education Plan (FSNEP) wasimplemented
in 1997 to educatefood stampreci pientsand eligibleson food budgeting, food handling, food
preparationtechniquesandwisegrocery shopping. “Kentucky GetsFoodWise” isthenamegivento
thisprogramwhichisinconjunctionwiththeUSDA Foodand Nutrition Service Southeastern Region
andK entucky’ sCabinet for Familiesand Children.

Many food stampeligiblesandreci pientswerenot successful inschool becausethey werenot
traditional learners. Educationa settingstypically dependupontwolearning styles: visual andauditory.
Thisisfrustratingfor thosewholearnkinesthetically or for thosewithlimitedliteracy. Theylearnby
manipulatingandsorting. To meettheneedsof thosewithdifferentlearning styles, nutritionprograms
(“waves’) whichdepend upon participant discovery of knowledge, val ues, and skillsweredesigned.
Nutritionmessagesweredevel oped by thepartici pantsthroughactivities.

Family and consumer scienceagentswho choseto participatein FSNEPsigned anannual time
commitment contract. Inreturnfor thiscommitment, theagent receivedtwo*“ waves’ of materias
includingadditionstotheinitial food demonstrationkit, targetedlesson materials, social marketingtools,
andsupport materials. Over theyears, agentsfrom 114 countieshaveparticipatedinthisprogram.
Thesecounty agentshavecollaborated with Headstart, Workforce Training Programs, Socia Service
Offices, Senior Citizen Community Centers, Community Actions, Housing Authorities, and Family
Resource/Y outh ServiceCenters.

Evaluationdatafrom October 1999 through September 2000 wasobtained for over 8,000
face-to-facestatewidecontacts. WWhenmeasuring nutrition, food safety, or food economicsoutcomes
for theseparticipants, 70% gai ned knowl edge, 64% aspired to changeoneor morebehaviors, and
66% of those partici patinginon-going groupsadopted new behaviors.

County successstoriescontinuetocomeinfromall ov er thestate. For example, duringa
committeemeeting, an Extensionagent hadtoleaveearly todoa“Kentucky GetsFoodWise” program.
A State Senator attendingthemeetingsaid, “ L et her leave. Thework sheisdoingismoreimportant
thanwhat anyoneelseisdoing. She’ smakingagreatimpact withlimitedresourcefamilies!” Other
county successstoriesinvolvehow peoplearegrocery shopping moreeconomically or howthe
participantsarel earningto cook rather thanrelyingonexpensivefrozenfoodpackages. The
participants new behaviorsaresaving money that they canuseonnutritiousfoods.

Sourceof Federal Funds: Smith-Lever
Scopeof Impact: Multi - State Extension (40+ States)

Key Theme- Food Quality

TheKentucky Agricultural Experiment Stationiscurrently supporting several projectsrelatedto
foodquality. Thesectionsbel ow highlight someof theimpactsof theseprojects.
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Mest proteins, includingthosefromunder - utilized meat sources, can be rendered morereactive
throughenzymecross-linkingtreatment, and hence, canbemoreefficiently utilized asfunctiond
ingredientsinvalue-added products(e.g., asbinding material sinluncheon mests). Increasedinteraction
between muscleproteinswith preheated soy proteinswill allow theinexpensivenon-meatingredientsto
bemoreeffectiveinmodifyingmeat product textureaswel | asenhancing rel ated sensory characteristics.

Thecompletediminationof raffinoseusing null mutantsinraffinoseb iosyntheticenzymeswoul d
advancethediscovery of therole(s) of raffinoseinall aspectsof seedbiology aswell aspermittingthe
initiationof studiesonthehealth benefitsaccruedfromconsumedraffinose. Thisinformationwill
complement endeavorsdirected at altering thesol ublesugar composition of agricultural productsthat
couldthen beconducted with theconsequencesof alack of raffinoseon seed biol ogy and humanand
animal healthmorecompl etely understood.

Datefromour research on consumer demandfor dairy productshavebeenused by industry
advocacy groupsto support policy positionsoninterstatedairy compacts, they havebeen presentedin
academicandindustry venues, and havebeenreportedinindustry publicationsrangingfromThe
CheeseReporter toaGermandairy periodical. Researchresultsfromtheproject werethesubject of
expertwitnesstestimony inabreach of contract lawsuit duringthisreporting period. Thenutraceutica
commercializationresearchisintendedtodirectly improvethecompetitivenessof Kentucky dairy
producersand enhancetheheal thfulnessof dairy product consumption. Also,ithasbeendetermined
that thereflectancecurveduring thecoagul ationof milk yieldsinformation of thechemical statusduring
coagulation. Theseresultswill improvetheopportunity tomanageand control coagul ationto maximize
productionefficiency andquality.

Sourceof Federal Funds: Hatch
Scopeof Impact: Multi - StateResearch
I ntegrated Researchand Extension

Key Theme- Food Security

TheKentucky Agricultural Experiment Stationiscurrently supporting several projectsrelatedto
food security. Thesectionbelow highlightstheimpact of oneof theseprojects.

Kentucky'sagricultural and horticultural industriesaredirectly benefittingfromthisnational
program by havingavail abletheneeded pest control s, whileconsumersbenefit throughloca and
national availability of abundant and safefruits, vegetabl es, and ornamental s. Thisprogramisespecially
beneficial at thistimeof decliningtobacco production, sinceminor crop productionisincreasingin
Kentucky asthestatediversifiesitsagriculture. ThelR-4 programhascontributeddirectly tothe
majority of pesticideregistrationscurrently beingusedon minor crops. Thesepesticidesarekey
componentsin pest management of fruits, vegetabl es, and ornamental plantingsinthestate. The
initiativesupporting registrationsfor ornamental shasbeen especidly beneficial toK entucky.
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Sourceof Federal Funds: Hatch
Scopeof Impact: State Specific
I ntegrated Researchand Extension

Accomplishmentsand Results
for CSREES Goal 3

Goal 3

A hedlthy, well-nourished popul ation. Throughresearchandeducationonnutritionand
development of morenutritiousfoods, enabl epeopl eto makeheal th promoting choices.

Overview

Duringthepast year, theK entucky Cooperative Extension Servicemade 195,577 contacts
relatedtopromoting healthy lifestylepractices. Anadditional 106,552 contactsrelatedtohelping
K entuckiansknow and understand theFood GuidePyramid. Agentsand specialistsmade58,920
contactsrelatedtoinjury reductionand 9,357 contactsrel ated tothedevel opment of comprehensive
healthmanagement systems. Extension collaborated with other organi zationsand agenciestoco -
sponsored 1,366 different eventsor activitieswhi chfocused on comprehensiveheal th maintenance.

Theseeffortsresultedin49,490citizensmaking behaviora changesdesignedtoachievea
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minimally balanceddiet. Anadditional 35,497 individual simplemented personal healthprotection
practicesappropriatefor their lifecyclestage(preventivehealth practices, participationinscreeningand
detectionopportunities, immunizations, etc.) and 31,255 peopleadopted at |easeonenew safety
practice(bicyclehelmets, fireextinguishers, tractor roll bars, radontesting, smokedetectors, proper
ATV operation, etc.)

Humannutritionand healthisalsoamajor areaof research at Kentucky StateUniversity.
Thefocusof much of thisresearch hasbeen ontheeating habitsof African Americans. Educatingand
empoweringindividual stomakebetter food choi cescanhaveadramaticand direct effect onhuman
nutritionand health. Thisisal sotruefor our ongoing studiesinto strategi esto combat theeffectsof
osteoporosisviafunctional foodsand exercise. ThreeKentucky StateUniversity researcheffortsare
highlightedintheset of impact statementswhichfollow.

TheKentucky Agricultural Experiment Stationsupported Sresearch projectsrelatedtothis

god.

Expenditures Federal ExtensonFunds (UK and KSU) $2,000,000
Federal Research Funds (UK and KSU) $700,000
StateContribution $8,000,000

FTEs Extension (UK andKSU) 113
Research (UK and KSU) 8

Key Theme - Human Health

Approximately 50% of K entucky adultsareoverweight and participateinnoleisuretime
physical activity. Cardiovascul ar diseasecontinuesto bethel eading cause of deathandtheprevaence
of diabeteshasincreased 33% over the1994-2000 time period. Butacommon bondwhichtendsto
bring K entuckianstogtherisastrongall egianceto University of Kentucky athletic program, particularly
thebasketball Wildcats. Thepositiveimageof theWildcat washarnessed and servesastheprimary
marketingtool for The Wildcat Way to Wellness. Duringthefirsttwoyears, theprogramhasreached
over 25,000 K entuckians. Follow-up datafrom 1999 parti ci pantsindi catethat 75% havemadea
positivebehaviora changetoward better health asresult of thisprogram. Theprogram providesawide
variety of current, research- basedinformati onto hel p consumersmakewel | -informed choi cesabout
behaviorsrelatedtohealthandwell -being. Thispopular, freshapproachto better healthfor
K entuckianspromisestohaveasignificant impact onthesocial and economicstatusof our citizens.

Sourceof Federal Funds: Smith-Lever
Scopeof Impact: State- Specific

Key Theme-Human Health

TheKentucky Agricultural Experiment Stationiscurrently supporting several projectsrelatedto
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humannutrition. Thesectionbel ow highlightstheimpact of oneof theseprojects.

Whilesoybeansprovideahigh-quality protein, andthereareincreasingreportsof health
benefitsfrom consuming soy protein products, thedemandfor soybeansinhumanf oods has not been
large. Thisislargely duetotheundesirableflavor associated with soy products. Understandingthe
factorscontributingtotheflavor of soy protein productsisannecessary steptowardimprovingtheir
sensory qualities.

Sourceof Federal Funds: Hatch
Scopeof Impact: State- Specific
| ntegrated Researchand Extension

Key Theme-Human Nutrition

TheExpanded Food and Nutrition Education Program (EFNEP) paraprofessionalsin
Kentucky, teachlimitedresourcehomemakers skillstoimprovethenutritional quality of meals, howto
safely preparemeal sand to maximizefood rel ated resourcesto better feed their families. Of the2,732
EFNEPgraduatefamilies, 93% showed apositivechangeintheir foodintakeasaresult of learningand
devel opingskillsand behaviorstaught through EFNEP. Using M edi cal Economicsfiguresfor thecost of
unhealthy eating habitsand EFNEPreporting systemresultsfor K entucky, thisequatestoannual claims
savingsof $623,500.05. Behavior changes that brought about theincreaseinheal thier eating habits
included: 53%increasein number of graduatesconsuming 5- A-Day; 66%improvement inthenumber
of graduatesprepl anning meal sto savetimeand money, 75%increaseinhomemakersreadingfood
labds, homemakersmakingtheir own baby foodwithfreshfruitsand vegetabl es; andensuringthat all
family members,includingchildren, eat breskfast. UsingdatafromaUniversity of Kentucky Horticulture
Specialist andagarden survey conducted by EFNEP paraprofessionds, 517limitedresourcefamilies
grew astandard or contai ner garden and preserved fresh producein 2000 saving atotal of
$319,476.24 ontheir combinedgrocery bills. Datasuggest that every person(childandadult) that
receiveseducationregarding someaspect of food borneillnessprevention, savesthestatean estimated
$1,000.00. Tenthousand, ninehundred and nineK entucky youth and adultswerereached withfood
saf ety programing by theEFNEP programin 2000. Potential savingsto Kentucky citizens, businesses
and government, dueto thesefood saf ety programsis$10,909,000.00.

Sourceof Federal Funds: Smith-Lever
Scopeof Impact: Multi - StateExtension

Key Theme-Human Nutrition

TheKentucky Agricultural Experiment Stationiscurrentl y supporting severa projectsrelatedto
humannutrition. Thesectionbelow highlightstheimpact of oneof theseprojects.
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K entuckiansareexperiencingahighincidenceof nutrition - related heal th problems, whichmay
bedueto over consumption of fat andlack of protectivenutrientssuch asantioxidantsand
micronutrients. Our findingscontributetotheunderstanding of theinteractiveroleof highfat/calories
dietsand subsequent hypertriglyceridemiawithinflammatory componentsand nutrientsthat ex hibit
antiatherogeni cproperties, inthedevel opment of atherosclerosis. Furthermore, resultsfromour
researchfurther supportstheconcept that high-fat/cal oriedi etsand associated postprandial
hypertriglyceridemiaaresignificantrisk factorsof ather osclerosis.

Sourceof Federal Funds: Hatch
Scopeof Impact: Multi - StateResearch
I ntegrated Researchand Extension

Key Theme- Medicinal Plants

Withthesal esof natural herbal remedi esat an estimated $3 billion per year and growing,
Dietary Supplementswereahot topicwhichhasgravesafety i ssues. 5,216 people, including doctors
andother health professional s, partici patedintraining sessionsontheDietary Supplementand Health
EducationAct, |abel readingfor supplements, thesupplementsof benefit, and thoseconsideredtoxic.
Asaresult of thetrainings, itwasfoundthat over half of thepopul ationisself medi catingwithmedicinal
herbs. 26% of theindividual staking supplementswerenotinformingtheir physiciansbut plan to do so
inthefuture.

Sourceof Federal Funds: Smith-Lever
Scopeof Impact: State- Specific

Key Theme-Human Nutrition
Focus Area in FY2001 CSREES Budget - Modifying Food I ntake Behavior

African Americansfaceadisproportionaterisk for hypertens on, stroke, heart disease, diabetes
and somecancer - al of whicharediet-related. Whilediet modificationcanhe preducerisks, changing
eatinghabitsisdifficult. Thegoal of thisproject wastonutritionally enhancetraditional recipesandtest
their acceptability. Traditional recipesfor selected popul ar foodsweremodified using aternativefats,
sweeteners, textured soy proteinmeat substitutes, and different preparation methodsto reducetotal
calories, total fat and chol esterol and toincreasefiber atleast 20%, whilemaintaining acceptabil ity.

Resultsshow that |ow fat/highfiber reci peswereacceptableto African American panelists, and
their eating habitscoul d bemodifiedthrough nutrition education. Inanexitinterview, 52.7%of pane ligs
indicated that partici pationinthetastepanel had madethem moreawareof thenutrient content of foods
andthey weremorelikely tochooselow fat foods. Thiswassupported by acomparison of theinitial
andexit 24-hour dietary intakerecalls: intakeof calories, total fat, saturatedfat, and chol esterol
decreased substantially withadightly higher intakeof dietary fiber. Theresultssuggest that nutrition

25



education shouldbeconducted a ongwith popul ari zation of modified reci pesfor maximum impact on
theeating habitsand healthof African Americans.

Sourceof Federal Funds: Evans-Allen
Scopeof Impact: Multi - State(National)

Key Theme-Human Nutrition
Focus Area in FY2001 CSREES Budget - Scientific Basis for Optimal
Health

A study wasconducted to determinetheeffectsof dietingwithexerciseon cal ciummetabolism
andbonestructure. Effectsof energy restrictionand exerciseonbonecompositionandstrengthwere
studied onintact and ovariectomized maturerats. Dietswithvariousamountsof protein, vitaminsand
mineralsweretestedwithratstrainedtorunonamotorizedtreadmill at 30m/min, 30 min/day for 5
daysper week. Running caused dightly morebody wei ghtlosswithout decreasing bonemineral
density. Boneash, cal cium, magnesium content and bonebreaking strength declined andwerefurther
reduced by energy restriction, but not by exercise. Theseparametersintheenergy - restrictedgroups
tendedtoincreasewiththeamount of soy extractinthediet.

Thisproject confirmedthat dietary energy restrictionresultedinbonelossinintact ratsand
further bonel ossinovariectomizedrats. Runningexercisecoul d not prevent bonel ossassociatedwith
energy restriction. However, theinclusionof asoy extractin thediet tended to slow boneloss. Further
researchisneeded but theaddition of soy productsinthehumandiet may slow theonset of
osteoporosis.

Sourceof Federal Funds: Evans-Allen, Capacity BuildingGrant
Scopeof |mpact: Multi - State(National)

Key Themes - Human Health, Human Exposure, Farm Safety

Thisstudy dealt withthebiochemical responsesof ratsto combinationsof syntheticandnatural
ag-chemicals. Exposuretoseveral classesof pesticidesisknowntoincreaselipidperoxidation, w hich
iscaused by endogenousreactive oxygen speciesthat aretheby - productsof metabolism. Thegoal
wastodeterminetheeffectsof low level exposureand cessation of exposuretoeitherindividual ora
mixtureof commonly used pesticidesontheal ternation of antioxidant enzymeactivitiesinti ssuesof
youngadultrats. Tobaccofarmworkersareoften exposedtothe pesticidesusedinthisresearch:
acephate, methamidophosand nicotine. Dermal exposureto pesticidesdecreased erythocyteactivity
by 17%. Metabolitesandintact chemical sweretransportedtotheliver and other tissuesover time.

Farmsworkers, especially limitedresourcefarmersandtobaccoworkers, areoftenexposedto
unknownamountsof chemicals. Theresultsof experimenta studi esusingananimal model suggeststhat
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low level applicationof pesticidestotheskincanover aperiod of timemodify certainenzymesinthe
redblood cell andliver that could eventually beharmful tohumanhealth. Thedataa sosuggestthatthis
enzymeactivity couldbeusedto monitor exposureto pesticidesinhumans.

Sourceof Federal Funds; Evans-Allen
Scopeof Impact: Multi - State(National)

Accomplishmentsand Results
for CSREES Goal 4

Goal 4

Greater harmony between agricultureandtheenvironment. Enhancethequality of the
environment through better understanding of and buildingonagriculture’ sandforestry’ slinkswithsoil,
water, air, and bioticresources.

Overview

Duringthepast year, theK entucky Cooperative Extension Servicemade 96,871 contactswith
related to promoting theeffectivestewardship of natural resources. Anadditional 27,564 contacts
rel ated tothemaintenanceof asafe, accessible, and economically affordablewater supply. 22,534
contactsrel ated tothemanagement of wastethrough reduction, reuse, or recycling and 12,406 contacts
rel ated tothemanagement of forestsand woodlands.

Asaresult of theseefforts, 26,638individual sadopted practi cesthat ensuresafewater, 2,807
individual sbeganusing new forest management practices. 30,873individual sadoptingoneor more
practicesrel ated to conserving, sustai ning, or protecting soil resources. Conservationtillagepractices
wereused onadditional 771,277 acresof land.

Researchactivity at Kentucky StateUniversity focusesonsmall farmwater quality and
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environmentaly-friendly practicesfor controling pestsinstoredgrain. Water quaity inKentuckyis
directly affected by pesticideapplicationsduetotheKarst topography and slopingland. Our research
hasdemonstrated that pesti ciderunoff and sediment runoff canbeeasily reduced by theintercropping of
fescuerows. Thechallengewill beto convincegrowersto adopt thesestrategiesto enhancewater
quality. A longer termchallengeistodiscover Btisolatesor other meansto control insect pestsingrain
storage. TwoKentucky StateUniversity research projectsarehighlightedintheset of impact
statementsfoundbelow.

TheKentucky Agricultural Experiment Station supported 29 research projectsrelatedtothis

god.

Expenditures Federal Extension Funds(UK and K SU) $1,600,000
Federal Research Funds(UK and KSU) $1,600,000
StateContribution $3,400,000

FTEs Extension (UK and K SU) 32
Research (UK and KSU) 32

Key Theme- Agricultural Waste Management

IN1994, theK entucky General Assembly passedtheAgricultureWater Quality Act. Through
thislegidation, each Kentucky landowner with 10 or morecontiguousacresin agricultureorslviculture
productionisrequiredtodevel opandimplement awater quality protection plan by October, 2001.
Sincethel egidationwasenacted, many stateagencies, federal agencies, andfarm-related organizations
havebeenworkinginpartnershiptomakefarmersawareandassi st themindevel oping plans.

Extensionhasplayed akey roleinthisprocess. Workingwiththreestateagencies, twofederal
agencies, andonefarmorganization, Extension staff plannedand conductedfifteentrainin g sessionsfor
agency professional sbetween 1995 and 1998. Attendancetotal ed over 1000. Thispartnershipformed
throughtheEnvironmental and Natural Resourcel ssuesTask Forceal sodevel oped twoinformational
brochuresandtwo educational videos.

In addition, Extens onpartnered withtheK entucky Divisionof Conservationtoplanand
conduct sevenworkshopsfor county agriculturel eaders, reaching 318individual s. Thesegrassroots
leaders, al ongwithagency professional sandfarm organi zations, havecond uctedmultipleinformeationa
meetings, water quality field daysandtours, and planwritingworkshopssince 1996. Asof December
29,2000, morethan 16,000 plan certificationshad beenfiledwithlocal conservationdistricts.

Sourceof Federal Funds: Smith-Lever
Scopeof Impact: State Specific
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Key Theme- Water Quality

Water isapreciousnatural resourceand playsanintegral roleinour lives. Fromdrought
towater quality impairmentsand|imited accessto safedrinkingwater, avari ety of water i ssuestake
center stage. Toinsurecitizensrecei vefactual information about water issues, the Environmental and
Natural Resourcelssues Task ForcetargetsMay as K entucky Water AwarenessMonth. Eachyear a
packet of material sisdevel oped and distributed to Extension agentsacrossK entucky. Thepacket
includespromotional items, fact sheets, newsarticles, radio scripts, pencil -and- paper activitiesand
hands-on activities, withmateria sgeared to both youth and adults. | ssuesaddressed changeeachyear,
and packetitemstarget current topicsof concern.

Since1997, countiesacrossthestatehavereported conducting over 600 educational programs
aspart of Kentucky Water AwarenessM onth. Theseprogramshavereached morethan 74,000 people
withinformationabout current water issuesand concerns. Datacollected throughtheK entucky Poll, a
randomtel ephonesurvey of Kentucky househol ds, verify that citizensacrosst he state are aware of the
observance. In 1997, 14% of the 635 survey respondentswereaware of the observance. That number
increased to 17% of 633 respondentsin 1999.

Sourceof Federal Funds: Smith-Lever
Scopeof Impact: State Specific

Key Theme- Water Quality

TheKentucky Agricultural Experiment Stationiscurrently supporting several projectsrelatedto
water quality. Thesectionsbel ow highlight theimpactsof someof theseprojects.

Further investigationisneeded onsevera partsof theOPUS computer model: nitrogencycle,
and modeling of water movement throughthesoil profile. If thismodel canbeimproved, thenitcanbe
usedtoconsi stently eval uateenvironmental effectstoreducethepossibility of groundwater
contaminationfromagricultural practices. Whileitistooearly todeterminetheimpactsof any new
findingsonwater quality, theeducation effort hasbegunto show how farming practicescan bemodified
toimprovewater quality. Informationisal sobeinggatheredtounderstandhow colloidtransport canbe
usedtoreducegroundwater contamination. Theresultsof thisinformationwill suggest alternative
sol utionstodisposeof animal and municipa wastes. Also, becausefutureenvironmental regulations
will bebased on phosphorus(P) contributionsto surfacewater runoff. Our studieswill assessthe
impact of asoilsability toretain added Pfromvarioussourcesindifferent areasof thestate. The
increased ability of asoil toretainadded Pwill likely reducetheamount of Pinsurfacerunoff.

Researchisal sobeing conducted tounderstand thedi stributionand activity of soil bacteriaand
therolethey may play inpredictingand preventing pollutant movement togroundwater.

Sourceof Federal Funds: Hatch
Scopeof Impact: State- Specific
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| ntegrated Researchand Extension
Key Theme- Air Quality

TheKentucky Agricultural Experiment Stationiscurrently supporting several projectsrelatedto
air quality. Thesectionbelow highlightstheimpact of one of theseprojects.

Residencesand other buildingsarebeing builttighter toreducetheamount of airinfiltrationand
resultingenergy usein heatingand cooling buildings. Between 30 -50% of thecost of heatingand
coolingaresidenceisduetoinfiltrationenergy losses. Reducingthisinfiltration savesenergy costsbut
leadstoindoor air quality problems. Thisprojectisdesignedtodeterminetheamount of reduction
possibleininfiltrationwhilemai ntai ning adequateindoor air quality. Itwasfou ndthatinsomelocations
intheUS, air infiltration doesnot supply sufficient ventilationto berelied uponfor adequatel AQ
control. Howeverinmany locations, infiltration couldberelieduponto provideventilationfor IAQ
control providedtherewassufficient|eakageareapredictedto occur asaresult of global climate
change. It appearsthat extensiveintraguild predationmay makeit difficult to predi ct thenetimpact of
changesinonecomponent (i.e. membersof asinglefamily) of thepredator complex. Our experiment
withgnaphosi dssuggeststhat evenrel ationshi psbetween abundant predatorsarenot clearly defined
andmay not beassimpleasthey seeminthelaboratory. Thus, environmentally induced changesinone
or afew related predator speciesmay haveminimal impact on other componentsof thefoodweb,
whereasconcurrent, similar changesindensitiesof most spidersinthecommunity canexert significant
indirect effectsonother species. Invegetablecropstheability tomanipulatedensitiesof arthropod
generalist predatorsand predi ct theconsegquencesfor crop productionisanintegral component of
conservationbiological control. Theability toenhancedensitiesof generalist predatorsby increasing
dengitiesof detritivoresandfungivoresinthedetrtial webwill beimproved by uncoveringthetrophic
rel ationshi psof predatorssuch asspidersand carabid bestl es.

Sourceof Federal Funds: Hatch
Scopeof Impact: State- Specific

Key Theme- Forest Resource Management

TheKentucky Master L ogger Programwasinitiatedinthefall of 1992 to providebroad- based
trainingforloggers. Theprimary traininginvolvesathree-day coursefor first timeparticipantsandfour
one-day courseswhichareprovided asconti nuing education opportunitiesforindividualswhohave
completedtheprimary training. Todate4301|oggershavecompletedthecourse. Theprogram
teaches| oggersto usebest management practices(BM Ps) to bring hardwood timber out of theforest
withminima environmenta impact. Loggersal solearnabout safety intheforestandhowtostay in
compliancewithfedera and statelaws. Theprogramisacooperativepartnershipbetweenthe
Kentucky Cooperative Extension Service, Kentucky Divisionof Forestry, andtheK entucky Forest
I ndustriesAssociationandissponsored by industry support and theK entucky Divisionof Water’ s319
program. Theprogram hasbeen so successful that theK entucky General Assembly haspassedalaw
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requiringthat atleast oneMaster Logger beoneachtimber harvestingsite. Kentucky Master Loggers
currently harvest approximately 1 billionboardfeet of timber on 300,000 acres. Thisresourcesis
worth 120 milliondollarstolandownersinK entucky.

Sourceof Federal Funds; Snith-Lever
Scopeof Impact: Multi - StateExtension

Key Themes - Water Quality, Pesticide Application
Focus Area in FY2001 CSREES Budget - Water Quality

Researchwasconducted todeterminetheinfluenceof landscapefeaturesand soil amendments
onrunoff andinfiltrationof pesticidesonhighly erodibleland (10%sd ope). Threesoil trestments(living
fescuemul chbetweenrows, every other row, nomulch) wereusedtoreducesoil erosionand surface
water runoff inplotsplantedwith pepper andtomatotransplants. Endosulfaninfilt rationwasmonitored
throughthevadosezoneusing pressurelysimeters.

Cultivationof turf between cropping rowsand pepper i ntercropped with tomato reduced water
and sediment | ossand endosul fan movement from applicationsiteto surfacewater runoff. Trestments
planted with pepper intercropped withtomato reduced runoff water discharge67.3% and sediment | oss
85.9% comparedwith pepper plantsonly. Tenrowsof filter stripsinpepper plotsreduced Dacthal
residuesinrunoff water and runoff sediment by 95% and 100%, respectively.

Sourceof Federal Funds: Evans-Allen, 1890 Capacity Building
Scopeof |mpact: Multi - State(National)

Key Themes - Biological Control, Integrated Pest Management

Theobjectivesof thisresearchwereto searchfor beetle- activeisolatesof Bacillus
thuringiensis(Bt) and examinetheimpact of amoth-activeBt-derived product onnon-targetinsectsin
on-farmstored corn. Assayswereconducted on44 Btisolateswith several pestsof storedgrain.
Overall,nomortality exceeded 34% for adultsor 42%for larvae. Therewasnoimpact of moth-active
Bt- productsonbeneficial insect, waspparasitoids.

Thelongtermimpact of thisresearchwill betoreducetheapplication of pesticidesinon-fam
stored grain. Bt productsare non-toxictohumansandwill hel pinsureasafefood supply.

Sourceof Federal Funds: Evans-Allenand 1890 Capacity Building
Scopeof Impact: Multi -state(National)

Key Theme- Agricultural Waste M anagement
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TheKentucky Agricultural Experiment Stationiscurrently supporting several projectsrelatedto
agricultural wastemanagement. Thesectionsbel ow highlight theimpactsof someof theseprojects.

Our researchwill beuseful to stateandfederal regulators(and hasdirect relevancefor the
writersof theJoint EPA/USDA Unified Strategy on AFO/CAFOs) who areconsi dering setback
legidationasameansto protect surrounding propertiesfromanimal wasteodors. Specifically, setback
lengthstendto bestationary whileodor generationisdynamic. A one-palicy-fits-all attitudeisnot
beneficial toproducersor surroundinglandowners. Thisstudy providesamethod by whichdifferent
setback |engthscan beassoci ated with changesinaproducersmanuremanagement cost. The second
study isparticularly important. Specifically, thesecondstudy clearly indicatesthat, at least, small and
mediumsized K entucky dairiesbenefit fromfederal and stateprograminvestment in Best Management
Practices(BMP) cost shareprograms. Theprogramsresultinsubstantia reductionsinproductioncost
andinstallation of manuremanagement BM Psarebeneficial toenvironmenta quality. Theimplicationof
thisstudy isthat funding of stateandfederal programsshould continue.

Reductioninphosphorus(P) inswineand poul try manurehasamajor impact on K entucky
agriculturebecauseof thenegativeenvironmental impact associ ated with excessivePapplicationfrom
animal wasteto cropland. Oneof thelong-standingchallengesof broiler litter managementisthe
relatively high phosphorustonitrogenratiointhelitter. Thedirect consequenceisthat, toapply
sufficient nitrogenfor cropgrowth, excessphosphorusisnearly alwaysappliedwhenlitterisusedto
supply nitrogenneeds. Thisexcessphosphorusisthenavailableto contributeto soil phosphorusbuild-
upand/or elevated phosphorusinrunoff. Thisstudy indicatesthat dietary manipul ationscanhelpto
aleviatetheproblemof e evated runoff phosphorus, eventhough ad ditiona measuresmight berequired
formaximumeffect.

Researchisbeing conducted onthetransport of water and sol utesat different spatial scales
under steady state, saturatedflow conditions. | nformationto support predictivecapability couldbe
usedtodevel opimprovedguidelinesforlocatingagricultural andindustrial wastedi sposal/storage
facilities. If implemented, suchguidelinesmightleadtosignificantimprovementsingroundwater quality.

Sourceof Federal Funds: Hatch
Scope of Impact: Multi - StateResearch
| ntegrated Researchand Extension

Key Theme- Natural Resource Management

TheKentucky Agricultural Experiment Stationiscurrently supporting severa projects relatedto
natural resourcemanagement. Thesectionsbel ow highlight theimpactsof someof theseprojects.

Researchactivitiesto hel ped expand andimprovetheexisting soil databasewhilemaintaining
highquality assurancestandardsareinprogress. Thiswill generatenew informationtoaddresslocal,
regional, and national concernsrel ated to shiftsinland useand management andtheir environmental
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implications. Suchinformationisinhighdemandandof paramountimportanceto publicandprivate
sectorsfor making moreinformed and sound agroenvironmental assessmentsand resourcemanagement
decisions.

Anadequatefood supply isvitally dependent ontheidentification, availability and useof crop
cultivarsthat dependably producehighyieldsin theenvironmentswheregrown. Cropyieldtrial data
aretypicaly fettered by highexperimental error and differingrank order of cultivar yieldsindifferent
environments. Multiplicativemodel shavebeenfound useful for separating patternfromrandom errorin
thestatistical analysisof multi -sitecultivar trials. Thisproject seekstodevel opimprovementsinthe
multiplicativemodd stati stical methodol ogy. Theultimateobjectiveistoprovidemoreeffective
statistical methodsfor extractingyield performanceinformationfrommulti-sitecropcultivartrials,and,
thus, to enhancesel ection of cultivarsby plant breeders, seed producersandfarmers. Whileanalysisof
muti - Sitecultivar tria sisthetargeted appli cation, themethodol ogy haspotenti a usefulnessinanaysisof
multi - Siteexperimentseval uating other crop productionfactors, e.g., soil fertility level, pesticide
treatments, dateof planting, tillagepractices, etc.

Sourceof Federal Funds: Hatch
Scopeof Impact: Multi - StateResearch
| ntegrated Researchand Extension

Key Theme- Wetland Restoration

TheKentucky Agricultural Experiment Stationiscurrently supporting several projectsrelatedto
wetlandrestoration. Thesectionbel ow highlightstheimpact of oneof theseprojects.

Thestudy of watershed processesand | ateral transport of water near stream channelshas
evolvedintoaresearchfocusstudyingwetlandrestoration concepts. Theimpactistodevelopriparian
corridorsthat cantreat water or enhancethequality of water inapassivesetting. Designtool sdo not
existthat describetherestoration process. Past researchonlateral transport modelingwill helpus
developdesigntools.

Sourceof Federal Funds: Hatch
Scopeof Impact: State Specific

Key Theme- Biological Control

TheKentucky Agricultural Experiment Stationiscurrently supporting several projectsrelatedto
biologica control. Thesectionbel ow highlight theimpact of oneof theseprojects.

Studieshavedetermined severa aspectsof theecol ogy and behavior of important predatory
arthropodsinsoybeanand cornfields. Thisknowledgewill beuseful inattemptsto conserveand
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augmentthebeneficia effectsof thesenaturally occurringbiological control agents. Informationon
diapauseof G. punctipeswill beuseful toanyoneattemptingtorear thispredator, includingthosewho
wishtoproduceand market thisspeci esfor augmentativebiol ogical control.

Sourceof Federal Funds: Hatch
Scopeof Impact: Multi - StateResearch

Key Theme - Biodiversity

TheKentucky Agricultural Experiment Stationiscurrently supporting several projectsrelatedto
biodiversity. Thesectionbel ow highlightstheimpact of oneof theseprojects.

Researchisbeing conducted to understandtheevol utionary geneticsof insect behavior andlife
history traitssothat wecan makeintel ligent predictionsasto how insectswill adapt to modificationsof
their environment, such asthosethat occur whennew crop species(or varieties, includingtransgenic
plants) areintroducedtoal ocation, or new control techniquesareimplemented.

Sourceof Federal Funds: Hatch
Scopeof Impact: Multi - StateResearch
| ntegrated Researchand Extension

Key Theme- IPM

TheKentucky Agricultural Experiment Stationiscurrently supporting several projectsrelatedto
IPM. Thesectionsbel ow highlight theimpactsof someof theseprojects.

Researchisbeingfinalizedtoanswer growers questionsconcerning possibleimpact soninsect
popul ationsof growing transgeni ¢ soybeansand theassoci ated changesin herbi cidetreatments. Our
resultsthusfar indicateminimal impact oninsect pest and predator popul ations.

Preliminary economicthreshol dsfor European cornborer havebeen determined and await oil
anaysisof thefal -harvested crop. Also, biologically activeproteinthat causesdevel opmental arrestin
tobacco budwormlarvaehasbeenisolated fromaninsect parasite. ThecDNA hasbeen clonedand
expressedin both arecombinant yeast and Sf9insect cell systems. Thisgenehaspotential application
inthedevel opment of transgeni c cropsand modifiedinsect pathogens.

Studieson Japanesebeetl es, whitegrubs, and other i nsectsprovidekey information on someof
themostinjuriouslandscapepest problemsintheeastern United States. Thiswork, and our related
studiesinecotoxicol ogy, areproviding afoundationfor integrated pest management. Thesefindingswill
hel plandscapemanagers, nursery growers, and milli onsof homeownersto
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manageinsect problemsof woody plantsandturfgrassesmoreeffectively, withreduced hazard.

Theeconomicsof high-oil cornproductioninKentucky aremarginaly -beneficia. Thisresearch
islikely toimprovethoseeconomicssuch that thiscorn, alongwith other value-enhanced cornvarieties,
aremoreprofitablecommoditiesfor theK entucky cornfarmer.

Wehavefoundthat somecompoundsinfescuecanbetoxictoinsects, suggestingthat feeding
cattleonfescuemight helpinreducinginsect peststhat devel opincattledung. Our resultsshow that
feeding cattleonfescueisnot an effectivemeansof reducing arthropod pest popul ationssinceduring
digestion, cattledegradeand removethetoxins. Organophosphateinsecticidescontinuetobean
effectivemeansfor controllinghornandfaceflies. Res stanceto pyrethroidinsecticidescontinuestobe
widespreadin Kentucky.

Soil erosion continuesto beasi gnificant problem of rollingtopography and no - tillagecrop
productionisneededto prevent serioussoil erosion. Wehavedemonstrated that weedsgrow similarin
tilledand nontilled conditionsand that weedscan becontrolledincornintilledand nontilledfiel ds.

Researchonthepotential for evolution of insect’ sresi stanceto pheromoneshasdemonstrated
that thiscoul d berestri cted by tradeoff sbetween sensitivity and specificity of mal einsect’ sbehavioral
responses.

Wehavedemonstrated that thegenesfor dimethylallyltryptophan synthasecan potentially be
disrupted by mol ecul ar genetictechniquestogivetal l fescueendophyteincapabl eof producingergot
alkaloidstoxictolivestock. Also, genesfor lolinealkal oid productionmay potentially bemovedinto
non-food crops, trees, and ornamental plantsfor environmentally safebiol ogical protectionfrominsects.

Thediscovery that over expressionof afungal geneencoding anal cohol oxidaseisinduced by
virusinfectionleadingtoadebilitating phenotypeprovidesopportunitiesfor devel opment of novel
biocontrol control measuresto combat plant pathogenicfungi.

Weareproviding bas cins ghtsintopopul ation structure, host specificity andfungicide
resistanceinanimportant pathogen of riceandgrasses. Theinformationderivedfromthesestudieswill
beuseful for designing di seasemanagement strategiesandinthedevel opment of grassesthat are
resistant todisease.

Theaphid-transmitted potyvirusescauseseriousl ossesof many cropsimportanttoU.S. and
worldagriculture. Therapidity with which potyvirusescanbeacquired andtransmitted makes
prophylactic measuresbased onvector control virtually impossible. Thesestudiesareprovidingboth
fundamenta informationonpotyvirus-aphidinteractionsthat arerequiredfor transmissonaswell as
informationthat will beof importanceinunderstandingvirusepidemiology.

Sourceof Federa Funds: Hatch
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Scopeof Impact: Multi - StateResearch
I ntegrated Researchand Extension

Key Theme- Weather and Climate

TheKentucky Agricultural Experiment Stationiscurrently supporting several projectsrelatedto
weather and climate. Thesectionbel ow highlightstheimpact of oneof theseprojects.

Preliminary dataindi catethat periodsof warmweather duringwinter may havethepotential to
decreasethenumber of seedsof weedy summer annual sthat germinateinearly spring. Further, warm
periodsinwinter may prevent seedsof somewinter annual sfrom entering dormancy; thus, seedsof
somespeciesthat normally donot germinatein spring may beabletodosoinearly spring. This,inturn,
canleadtoincreased weed management problemsand costsin crop production.

Sourceof Federal Funds: Hatch
Scopeof Impact: Multi - StateResearch
I ntegrated Research and Extenson

Key Theme- Wildlife M anagement

TheKentucky Agricultural Experiment Stationiscurrently supporting several projectsrelatedto
wildlifemanagement. Thesectionsbel ow highlight theimpactsof someof theseprojects.

A researchstudy hasprovided datauseful indevel opingforest management plansthat support
theconservation of treeroosting bats, andthat areconsi stent withthelong-term protection of forest
biodiversity. Resultsfromaportion of thepublishedwork shavealready ledto changesintrail
management and publicusepatternsin Natural Bridge StatePark, Kentucky. Two PhD studentsand
onepost-doctoral scientist areassociated withthisstationproject.

Thefindingsof our on-goingwork withelk havebeenimportant to other statesthat arenow
engagedinelk restoration programsof their own. Becausethisisthemostintensively monitoredelk
restorationinhistory itwill serveasabenchmark againstwhichfutureeffortswill becompared. The
findingsof theresearcharenow appearinginregional andnational publicationoutlets.

Sourceof Federa Funds: Hatch

Scopeof Impact: Multi - StateResearch
I ntegrated Researchand Extension

Key Theme - Pesticide Application

TheKentucky Agricultural Experiment Stationiscurrently supporting several projectsrelatedto
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pesticideapplication. Thesectionbelow highlightstheimpact of oneof theseprojects.

Simazineisregisteredfor useasafall treatment to providecontrol of cool seasonweedsin
fieldsthat will beplantedtocornthefollowingspring. Itisimportant toknow thedurationof simazine
persistenceinsoil andto determinetheamount of weed control providedincorn. Low simazine
concentrationsweremeasured and weed control incornwasnot obtained. Additional herbicideswere
requiredfor weed control incorn.

Sourceof Federal Funds: Hatch
Scopeof Impact: Multi - StateResearch
| ntegrated Researchand Extension

Key Theme- Land Use

TheKentucky Agricultural Experiment Stationiscurrently supporting several projectsrelatedto
land use. Thesectionbel ow highlightstheimpact of oneof theseprojects.

Theability topredict soil deformationinresponsetosoil physical propertiesandwheel
operational parameterswoul d beuseful indesigning vehiclepropulsionsystemsandrunninggear to
executeessential fiel d operationswhileprotectingsoil productive potential. A protocol for optimal
applicationof deeptillagetoalleviatedetrimental soil compactionwouldbeuseful inconservingenergy
and maximizingcropreturns. A mechanical systemfor reconstructing severely disturbedlandwithout
compactionby equipment isessential toreclaim primefarmland after surfacemining of cod or other
mineras.

Sourceof Federal Funds: Hatch

Scopeof Impact: Multi - StateResearch
| ntegrated Researchand Extension

37



Accomplishmentsand Results
for CSREES Goal 5

CSREES Goal 5

Enhanced economicopportunity andquality of lifefor Americans. Empower peopleand
communities, throughresearch- basedinformati on and education, to addresseconomic and social
challengesfacingour youth, families, andcommunities.

Overview

During FY 00, theK entucky Cooperative Extension Servicemade 564,526 contactsrel ated to
thedevel opment of lifeskillsinyouthandadults. 374,463 contactsrel atedto community capacity
building, 212,604 rel ated todeci sion-making, and 162,186 rel ated tothedevel opment of interpersonal
communicationskills. Anadditiona 167,146 contactsfocused oncharacter education.

235,627 Kentucky youth parti cipated Extension4-H'Y outh Devel opment programs
duringFY 00. 23,704 youth participatedin scienceeducation programs. 3,508 participatedin
technology programs. 3,341 wereinvolvedincitizenship programsand4,801 participatedin consumer
educationprograms. Of these, 25,748 youth attended residential camping programs.

87 county Extensionagentsparticipatedintrainingon4-H scienceandtechnol ogy projects.

20,299individua sweremembersof ExtensonHomemaker ClubsaffiliatedwiththeK entucky
ExtensionHomemaker Association.

Asaresultof theseefforts, 78,498individua sdemonstratedinformed and effectivedecision -
making. 82,378youthand adultsdemonstrated theapplicationof practical living skills. 66,045 youth
reported theacquisition of oneor morelifeskillsasaresult of participationinnon-formal youth
development programsconducted by Extension.

Extensionhelped and additional 11,448 prepareto enter theworkforce. 5,079 dependent care
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providers(adult or child careproviders) reported changesinknowledge, opinions, skills, or aspirations
asaresultof programsconducted by Extension. 27,211 individual sreported changesinknowledge,
opinions, skills, or aspirationsrel atedto parenting or personal rel ationshipsand

20,388individual sadopted oneor morepracticestoimprovetheir financial wellness.

Morethan 22,000youth discovered arel ationshi p between choiceof career, education
requiredfor that career, andthepossiblelifestylethecareer choicemight provide. 7,049youth
discovered that thecommunity isaplacetolearn about work and devel oped skillsneededto ask
workersabout their careers. 439 of youth learned about aspecificjob by interacting one-on-onewith
anadultthrough shadowing, mentoring, or aninternship. 27youthlearned skillsrelatedto
entrepreneurship. 95Extens onstaff wereengagedincommunity -based partnershipsfocusingon
preparingyouthfor theworkforce.

TheKentucky Agricultural Experiment Station supported 8researchprojectsrelatedtothis

god.

Expenditures Federal Extension Funds(UK and K SU) $3,600,000
Federal Research Funds(UK and KSU) $200,000
StateContribution $20,000,000

FTEs Extension (UK and K SU) 291
Research (UK and KSU) 4

Key Theme - Jobs/Employment

Kentucky AgrAbility providesdirect servicestofarmerswithdisabilitiesand educational
programsfor healthcareprovidersabout farmingwithdisabilities. Specia emphasi shasbeenplacedon
servingtraditionaly underservedand high-risk populationssuchasolder farmers, children, minorities,
andlimitedresourcefarmers. Sinceitsinception, theK entucky
AgrAbility Project hasbuiltasolid reputationfor providingreliableinformationandrealisticserviceto
it' sclients. Over thepast sevenyears, theK entucky AgrAbility project hasprovided direct serviceto
400farmerswithdisabilities. Thenumber of requestsforinformationfromtheAgrAbility officehas
doubled each year of theprogram. Last year, the Kentucky AgrAbility programparticipatedinthe
Nationa Farm M achinery Show, University of Kentucky Collegeof AgricultureRoundup, Kentucky
WomeninAgriculture Conference, Robinson Forest Field Day, National FFA Convention, Kentucky
RehabilitationAssociation State M eeting, and Kentucky StateFair. AgrAbility staff alsoassistedwith
anin-sarvicetrainingfor staff of theFrazier RehabilitationHospital inL ouisville.

Sourceof Federal Funds: Smith-Lever
Scopeof Impact: Multi - StateExtension

Key Theme- 4-H Youth Development
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AccordingtotheK entucky Scienceand Technol ogy Corporation, Kentucky hasfewer
scientistsand engineersinthework forcethanall other statesexcept three, ranking Kentucky 47th. Itis
unlikely that Kentucky will produce many morescientistsand engineerssincefewer than 43 studentsper
100,000res dentsareenrolledinscienceand engineering programs. Becauseof thisidentified need,
sciencehasbecomeoneof threemajor focusareasfor the Kentucky 4-H program. Threenew science
curriculawereintroducedthisyear to Kentucky 4-H youth devel opment agents. They areAerospace,
RocketsAway, andIn-Touch Science. In-Touch Sciencewasintroducedtothestate by meansof an
in-servicetraining conducted by Cornd | University Extensionspeciaists. Participantsinthistraining
included4-H agents, vol unteers, and elementary school teachers. A special grant providedfundingfor
thedevel opment and printing of 10004-H ScienceProgramflyerswhichwereinsertedinto Kentucky
Agricultureand Environment intheClassroom packetswhichweredistributed to publicand private
school teachersthroughout thecommonwealth. Kentucky 4-H staff havebuilt partnershipswith staff of
theAppaachianRural Systemiclnitiative(ARS). ARSI recently receivedasix milliondollar grant from
theNational ScienceFoundationtoincreasemath and sciencescoresinsix stateswithinthe
AppalachianRegion. Kentucky 4-H staff provided 4-H sciencetrainingto ARSI resourcecollaborators
workinginthesix stateregionandwill soontrain ARSI teachersin southeastern K entucky.

Sourceof Federal Funds: Smith-Lever
Scopeof Impact: Multi - StateExtension(NY)

Key Theme - Family Resour ce M anagement

Consumer debt continuestoincreaseevery year. Persona bankruptciescontinueto
increase. Inlate2000, consumer savingsrateswerenegativefor thefirsttimeever. Thesefactual
statementsareanindi cator that consumers(andfamilies) areinseriousfinancial difficulty.
MONEY 2000+ isafinancial management programthat encouragesfamiliestoset writtenfinancial goals
tosavemoney and/or reducetheir debt. Thefirst six monthsthat afamily isenrolledintheprogram,
they aremailed monthly |essonsthat hel pthemlook at their ownmoney manag ement, set goalsand
establishabudget. Eachenrolledfamily receivesaquarterly newd etter withfinancialy rel ated
information. Another county issendingmonthly lessonsoninvestingtofamiliesenrolledintheprogram.

Enrollmentintheprogramhas beenlessthanhopedfor. However, for the 100+ familiesthat
havecons stently beenenrolledintheprogram, theprogramhasyiel ded positiveresults. Datafor the
last six monthsof 2000 show that familiessaved $65,110 of the $97,960they plannedto save. These
samefamilieshad reducedtheir debt of $189,000 by $55,190. Onefamily reducedtheir debttoalevel
wherethey could qualify for aconsolidated bank |oan at alower interest rate. many familiesreport
cuttinguptheir credit cardsand disconti nuinguseof them. Several familieshavereported havingmoney
insavingstomeet emergency expensesfor thefirsttimeintheir lives. New familiescontinuetocall and
ask if wehaveaprogramthat will helpthemreducetheir debt.

Sourceof Federal Funds Smith-Lever
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Scopeof Impact: Multi - StateExtension

Key Theme- Parenting

Cutting-edgebrainresearchunequivocally tellsusthat early environmentlargely determinesthe
growthandwiring of achildsbrain. Thetrillionsof brainconnectionsthat infantsandtoddlersmake
eachday canformanamazinglatticework for ideal |anguagedevel opment, problemsolvingandmoral
values. Butfartoooften, particularly inat-risk families, just theoppositeishappening. Thebrainsof our
childrenareliteraly beingwiredfor underachievement, failure, poverty andviolence. Thecost tosociety
inlater abusivebehavior, heath problems, remedial education, welfare, and incarcerationisbeyond
calculation. Inresponsetothesefindings, theK entucky CooperativeExtens on Servicehascreated
“KeystoGreat Parenting” aparent education programwhich specifically targetslow literacy, and
limited resourceaudiences. Designedto promoteoptimal devel opment amonginfantsandtoddlers, the
flexiblecurriculumisbuilt around sevenresearch - based keysthat unlock achild’ spotential. In-depth
teaching gui desaccompany publicationswhichfocusonthesevenkeys. Over 100 Extensionagents
and other professiona shaveal ready beentrainedinusingtheprogram; andacomprehensivewebsite
will soonbeoperational .

Sourceof Federal Funds: Snith-Lever
Scopeof Impact: State Specific
I ntegrated Researchand Extension

Key Theme: Home-Based Business Education

Sdf employment, includinghome- based busi nessopportunities, addsdiversity notonly to
employment choi cesbut tothemix of servicesand productsavailableinrural areas. Over 377,000
peopleoperate home- based businessesin K entucky (al most 14% of the popul ation over theageof 18.)
Peoplewhowoul d otherwisehaveto commuteel seswhereto support their familiescanwork at home.
Thecumulativeeffect of many homebus nessescan makeadifferenceinthelocal economy. A 1996
research projectindicated 86% purchasethemajority of their supplieswithintheir multi -county area,
55% purchasewithintheir own counties. 66% purchasethemaj ority of their serviceswithintheir multi -
county area, 49%withintheir own counties. 94%sell their product or servicewithinamulti -county area,
49%sdll intheir owncounties.

TheKentucky Cooperative Extens on Serviceaddressestheneedsof thesebusi nessesthrough
educational programs, educationa materials, packets, videos, etc., researchtorel ay tothebusinesses
that will assi stthemin operatingtheir businessesand marketingtheir products, andhel pinmaintaining
support networks.

Johnson County Extens on hasassi stedinthedevel opment of three products(appl ebutter, t-
dhirts, and cardsby local artists) plusquilts, chairs, basketsand candl es. Sampl eshavebeen produced
and peoplehavebeentrainedinproduction. Theseitemsareplacedfor saleat |ocal historicsitesand/or
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tourismrelated places.

Fayetteand Jessaminecountiesoffered atwel ve-hour trai ning coursefor entrepreneurs. 94%
indicatedthat after parti cipatingintheseminar they wereconfident about starting or maintainingtheir
own businesses. 94% said they woul d benefit economically asaresult of theseminar. By participating
intheseminar, theparti ci pantsindi cated they woul d saveapproximately $12,000infeesto
professionalsfor legal advice. Onepartici pant used theinformationtoassist himinopeningabedand
breakfast businessinaneighboring county. Asaresult of informationgained, thel oan officer statedit
wasthebest businessplan hehad ever received.

Tohelpincreasethesuccessrate of thehome-based bus nessesin Jefferson County, Jefferson
County Cooperative Extens onhasassi stedinestablishingtheGreater L ouisvilleHome-Based Business
Association. Themissionof thenon-profit groupisto promoteand support thegrowthand
devel opment of home- based busi nessthrough educati on, advocacy, and communi cation. Educational
sessionsfeaturepeer learning experiencesand aquarterly newd etter wasdevel oped. Oneassociation
member reported that her businessdoubl ed sincebecominginvol vedwiththeassociation.

Toass st clientelewhosejobswerelostintheclosing of garmentindustry plants, Lake
Cumberland Areacountiesprovided home-based businesseducation opportunities. Over 312
participantsattended programsrel ated towriting businessplans, taxes, bookkeeping financing,
marketing, bed and breakfast bus nesses, basketmaking, andforminganetwork of home-based
businessowners. Community | eadersbecameawareof Extens onseffortsthroughcommunity economic
forums, empl oyment council sandindividua bankingand consumer sciencesprofessionas. Resultsfrom
areturn-by-mail parti cipantssurvey indicated that Cooperative Extension Serviceassisted 12 new
bus nessesingtart-up, 16 businessesintheplanning stage, and 9 otherswho arethinking of startinga
business. Onebusinessmoved fromthehometo astorefront whileanother received out of state
contracts. 25 businessesfromtheareawerelistedinthe2000-2001 Directory of Kentucky Home-
Based Businesses.

Sourceof Federal Funds: Smith-Lever
Scopeof Impact: Multi - State Extension (50)

Key Theme- Workforce Preparation

Surveyscompl eted by employersacrossthestateindicate K entucky hasaproblem. Workers
aren’t preparedto gotowork whenthey get out of school. InL ouisville, 3500 employerssaid that two-
thirdsof theirworkersneedimprovementinbasicskills: readin g, writing and math. In 1996, 14 out of
every 100 Kentucky teens(ages 16 - 19) dropped out of high school. (Thenational averagewas10.)

L ocal communities(CooperativeExtension, Family Resource Centers, Chambersof
Commerce, school teachersand administrators, and | ocal businesses) areadministeringa® doseof
reality” tokidsacrossthestate. Kids, mostly middleschool youth, who can’t waittogrow up, are
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stunned whenthey learnhow muchit coststo pay taxes, raiseachild, andownahome. Redlity Store, a
simulationof thefinancial demandsof adult life, hasbeenaneffectivewakeupcall for over 16,000
youthinY ear 2000.

Resultsof afollow-up eval uation show that kidsaregettingit. InHardin County, acounty witha
population of 90,000, youthindicated theseresults: 87% now haveabetter ideaof what it coststo
maintainahousehol d. 83%learned al ot about what it coststoraiseachild. 90% haveanideaof what
typeof educationit takesto get thejob they want. 93%realized thetypeof jobthey haveaffectshow
muchmoney they will make. 94%Iearnedtheamount of money they makewill determinetherrlifestyle.
Theexperiencecausedyouthto consider their future. 66% said they will try harder inschool. 83%said
they aremorelikely to continuetheir educati onafter high school . 60%indicatedthey arelikely todelay
having children. 88% saidthey will striveto makewisefinancial decisions. 76%saidthey arelikely to
savemoremoney asaresult of theReal ity Storeexperience.

Extension’ sWorkBook project seriesisanother responsetoworkforceneeds. Open'Y our
EyestotheWorld of Work encourages4th-5th gradersto takeagood ook at peopleworkingintheir
owncommunity, toview thecommunity asared -lifelaboratory. Atthemiddleschool level, “ Scopelt
Out” activitiesencourageyouthtolook at their owninterests, careersrelatedtotheir interests, an
employer’ sexpectations, earning potentid, lifestylechoicesand optionsfor post secondary education.
Thehighschool WorkBook, “ Jump Start for Job Seekers’ offerspractical tipsonhow tofind ajob.
TheWorkBook Seriesrequiresthat young peopleget out into workpl acesto seewhat thework
environmentisredlylike.

Sourceof Federal Funds: Smith-Lever
Scopeof Impact: State Specific

Key Theme - JobsEmployment

TheEarned IncomeTax Creditisaspecial tax benefit for working peoplewhoearnlow or
moderateincomes. It hel psworkerstoreducethetax burdenandto supplement their wages. Workers
withincertainincome guidelinesareabletoreceiveacheck fromthel RSby filinganearnedincome
credit (EIC) whenfilingtheir taxes. Workerscanal soreceivefreetax filing assistance. ThelRShas
sought numerousoutl etsfor spreading thewordtoworkersabout thecredit.

InKentucky, 1316familiesreceivedinformationregardingtheEarnedIncomeTax Creditfrom
EFNEPassi stants. 611 filedfortheEITCasadirect result of thisinformation. Itisestimatedthat over
$1,083,350 wasreceived by thesefamiliesasaresult of learningabout theEI TC

Sourceof Federal Funds: Smith-Lever
Scopeof Impact: Multi - StateExtension (National )

Key Theme- Impact of Changein Rural Communities
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TheKentucky Agricultural Experiment Stationiscurrently supportingsevera proj ectsrelatedto
theimpact of changeinrural communities. Thesectionsbe ow highlight theimpactsof someof these
projects.

Studiesnow being conducted areof significantimportancewithrespecttobetter understanding
how theUSand K entucky farmand non-farmeconomy arerelated. Many of thesestudiesquestion
widespread mythsrelatingtotherol ethat farmlevel productionplaysintheviability andvibrancy of the
rural non-farmeconomy. Inreality, farmlevel productionisplayinganeverlessimportantrolein
determiningthewelfareof thoselivingintherural non-farmeconomy. For most countiesin Kentucky
andthroughout theUS, theviability of thenon-farmindustrial economy isbecomingof ever increasng
importanceasthereal returnstotheproduction of cropsandlivestock persistently decline. Itisa
tributetotheincreasing strength of therural non-farmeconomy that job opportunitieshaveevolvedtoa
pointwherefarmresidentsnolonger mustrely onthesalesof cropsandlivestock astheir primary
sourceof income, and theeconomiesof most rural communitiesarenolonger subject tothewild
economicswingsthat woul d haveotherwi setaken placehad thecommunity been heavily dependent o f
thecrop andlivestock sectorsasamajor incomesource.

Wearenow gathering datato provideaguidefor thestate' seffortsinthegeneral provision of
BusinessIncentives. Amongtheprograms, thereistheK entucky Rural EconomicDevelopment Act
(KREDA), Kentucky JobsDevelopment Act (KJDA), theK entucky Economic Opportunity ZoneAct
(KEOZ) andtheK entucky Industrial Revitalization Act (KIRA). Therearea sodirect|oanprograms
aswel| astax creditsandincentivesthat areadministered by theK entucky EconomicFinanceAuthority
(KEDFA), Commonwealth Small BusinessDevelopment Corporation(CSBDC) and L ocal
Government EconomicDevelopment Fund (L GEDF).

Twotypesof financeresearchwereconducted during 2000. Thefirst continuedtobuildupon
prior work onthe Farm Credit System and focused onthe ongoing need for adedicated provider of
capital tofarmersandtherol eof theFarm Credit Administrationastheregul ator of theFarm Credit
System. Thesecond mainthrust of work wasto continue toexammethodsfor providingequity finance
inrural areas, inparticular theroleof venturecapital. Inadditiongeneral U.S. farmpolicy issueswere
reviewedinaweb-based presentationthat wasdevel opedfor aninternational € ectronicsymposium
sponsored by AgricultureCanada.

Sourceof Federal Funds: Hatch
Scopeof Impact: Multi - StateResearch
I ntegrated Researchand Extension

Key Theme - Community Development

TheKentucky Agricultural Experiment Stationiscurrently supportingseveral projectsrelated to
community devel opment. Thesectionbel ow highlightstheimpact of oneof theseprojects.
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Research hasbeenaimedat increasi ngthecapacity of communitiesandfamiliestoenhancetheir
owneconomicwell-being, increaseunderstanding of individua andfamily circumstancesof rurd low -
incomefamiliesandtounderstand how evol utionisinfluencing rural familiesandcommunities. Alsothe
researchprovidesinsightintointeractionsof federal, state, andlocal welfarepolicies, community
infrastructuresandindividua familywell -being.

Sourceof Federal Funds: Hatch
Scopeof Impact: State- Specfic
I ntegrated Researchand Extension

Stakeholder Input Process

Strategic Goals

Researchand Extensionprogramsof bothinstitutionscontinuetowork toward theachievement
of aset of six strategicgoal sintroducedin 1997. Goal swereestablished through abroad-based
strategi c planning processthat involved morethan 3000 people. Inadditiontoprovidingdirection, the
goalsalsoprovideaframework for organizingaccountability datacollectedfromacrossthestate. The
processusedfor identifyingthesegoa swasdescribedfully intheFY 00-04 Plan of Work.

L ocal Program Development

Inthewinter of 1999, each K entucky county conducted abroad- based assessment of local
needswhichresultedinthedevel opment of program prioritiesthat woul d beaddressed under the
framework provided by thestrategicgoals. Actionplansweredevel opedfor eachprogrampriority.
Theprogram plansdevel opedfor theseprioritieswentintoeffect withtheFY 00 programyear.

Extension Advisory Council System

Historically, theK entucky Extension Advisory Council System hasservedastheprimary
mechanismfor gainingstakehol der inputinto establishing programpriorities. During FY 00, aCounty
Extension Council (CEC) continuedtofunctionineachof Kentucky’ s120counties. AreaExtension
Councilsprovidedtheopportunity for discussingneedsand issuesacrosscounty lines. A State
Extension Advisory Council meetsannually i dentify program prioritiesto beaddressed under the
framework of thestrategicplan. Similar structuresfor establishing program prioriesat thecounty, area,
andstatelevel asocontinuetoexistwithinthe4-H, Family and Consumer Sciences, and Agriculture
and Natural Resourcesprogramareas, but operateunder theumbrellaprovided by theoverall
Extension Advisory Council System. Lastyear, 12,868individua sweremembers of thesecouncilsand
actively participatedintheprogramdevel opment process.
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Agricultural Advancement Councils

Whilegtructurally functioningwithintheExtens on Advisory Council System, therel atively new
Agricultural Advancement Council systema so servesasasounding board for researchandteaching
programsof the Collegeof Agricultureaswell. Morethan 100 countiesnow haveAgricultural
Advancement Councilswhichsendrepresentativesto oneof fourteen AreaAgricultural Advancement
Councils. A fifteenth AreaAgricultural Advancement Council providesinputinto Kentucky State
University’ sresearchand Extensionprograms. A state Agricultural Advancement Council meetstwicea
year. Inal, 2227individua sserved on Agricultural Advancement C ouncilsduring FY 00.

Speak Out On Extension

Duringthesummer of 1999, nearly 400individual sparticipatedinaseriesof publicmeetings
heldthroughout K entucky to assesshow well the Cooperative Extensi on Servicewasmeeting theneeds
of theCommonwealth. A questionnaireand small group discussionswereusedto collect thedatafrom
thosewho participated. Theresultssuggest that K entuckiansplacearehighly pleasedwiththeservice
they receivefromtheirlocal county Extension Service.

Participantscitedlocal programdevel opment, alongtrack record, flexiblededivery, credibleand
unbiased research, andfriendly and courteousserviceasthingsthey liked about Extension. Ninety -two
percent saidtheir community isbetter of f becauseof Extens onandjust over ninety percent said that
Extensionwasaworthy investment of publicfunds. Participantsal sohad suggestionsfor improvement.
M entioned most frequently were improvepublicawarenessof Extension, reach out to new audiences,
and make better useof technol ogy todeliver programs.
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Program Review Process
Therehavebeenno significant changesinthereview processesdescribedinthePlansof Work

submittedfor the Research and Extension programsof theUniversity of Kentucky and Kentucky State
Universty.
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Evaluation of the Success of Multi and Joint Activities

Evaluation of M ulti-State Extension Activities

Theeffectsof salientissuessuch asthetransitionfromatobacco-dependent economy, market
devel opment, land use, community empowerment, youth devel opment, health, andeconomic
devel opment arenot bounded by thearbitrary boundarieswhichexist between states. Rather, they
affect particular regionsof thecountry inclearly definedways. Addressingissuessuchastheserequires
that land grant universitieswork acrossstatelinestodepl oy resourcesis aplannedand systematic
manner. Webelievethat themulti - stateactivitiesof theK entucky CooperativeExtension Servicehave
contributedtoamoreefficient and effectivemobilization of publicresourcesinaddressingcritical issues
of people.

Working acrossstatelinesisanatural for Kentuckians. Sinceitsdaysasa“border state”
duringtheCivil War, Kentucky hasbeenknown asastatewillingtowork with othersfor thewell being
of al people.

Geography alsomakescollaborationacrossstatelineseasy. Kentucky sharescontiguous
borderswithmorestatesthanany other. Specifically it sharesborderswithWestVirginia, Virginia,
Tennessee, Missouri, llinois, Indiana, and Ohio. Thesestatesrepresent threeof thefour Extension
regions. Theopportunity towork acrossstatelinesisclearly evident.

During FY 00, theK entucky Cooperative Extension Servicesupported atotal of 159different
Multi - State Extensionactivities, each of whichwasclearly linkedto oneof thestate' ssix strategicgods
establishedthrough broad stakehol der input. Inplanningand conductingeachactivity, key
considerationwasgiventoeither increas ng efficiency through suchthingsaseconomiesof scaleor
effectivenesshby contributingtheresourceour state was best equipped to provide. For example,
K entucky often providedtheexperti seand servicesof itsaward-winning DistanceL earningunit. In
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other cases, Kentucky relied upon out- of - state experti sein subject areasnot wel | supported by our
currentarray of faculty and staff.

Thirty-six percent of thesemulti - stateactivitiesweredevel oped andimplemented by county
Extensionagentsworkinginborder counties. Thepredominant statepartnerswere Tennessee, Indiana,
and Ohio. Thegrass-rootsnatureof thismulti - statecollaboration providesfurther evidencethat multi -
stateactivitiesaddressed theneedsandissuesof stakeholders. |mpactsand outcomesof most of these
multi - stateeffortsareclearly documentedinimpact statementsweritten by county Extensionagents.

A largeproportionof themulti - stateeffortsfocused ontheneedsof under - served and under-
represented populations. Examplesincludesmall businessowners, small farmers, food stamprecipients,
andloggers.

Evaluation of Joint Resear ch and Extension Activities

Researchand Extens onfunctionshavebeen, andwill continuetobe, integrated toaunique
extentwithinintheKentucky system. TheDean of theCollegeof Agricultureformally servesas
Director of boththe K entucky Agricultural Experiment StationandtheK entucky Cooperative
Extension Service. TheAssociate Deanfor Extensionand AssociateDeanfor Researcharehousedin
thesameofficesuite. Extension, research, andteachingfaculty arehousedtogether withinacade mic
departmentsandall participateinregul arly schedul ed department meetings. Extensionfaculty conduct
applied, collaborativeresearchwhil eresearchfaculty participatein Extensionand other outreach/service
activities. Many faculty evenholdjoint appointmentsto both Researchand Extension.

Y et, evenwithall of thesestructural and functional attributeswhich promoteintegration
activities, Kentucky used themandatesof theAREERA |egidationasacatal yst for bring Researchand
Extensionprogramscloser together. Extensionstaff aremorecognizant of theneedtoundergirdtheir
activitieswithsoundresearch. Researchfaculty areredizingthedi sseminationof findingsinvolvesmore
thanpublishingresultsinascholarly journal.

BoththeKentucky Agricultural Experiment Stationand K entucky CooperativeExtension
Serviceexpendedinexcessof 25% of qualifyingfundsonintegrated activitiesin FY 00. Cal cul ation of
thepercentagesweredoneusing theproceduresoutlinedintheFY 00-04 Plansof
Work.
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U.S.Department of Agriculture

Cooper ative State Resear ch, Education, and Extension Service
Supplement tothe Annual Report of Accomplishmentsand Results

Multistate Extension Activitiesand I ntegrated Activities
(Attach Brief Summaries)

Ingtitution: University of Kentucky
State: Kentucky

Check one: X MultistateExtension Activities
Integrated Activities(Hatch Act Funds)
Integrated Activities(Smith-L ever Act Funds)

Actual Expenditures

Titleof Planned Program/Activity FY 2000 FY 2001 FY 2002
Community Devel opment 46,914.90
SugtainableAgriculture 445,620.12
L eadershipDevelopment 47,667.30
NutritionandHealth 66,491.64
LifeSkill Development 264,734.52
Environment and Natural Resources 119,429.94
Total $990,858.42
M. Scott Smith
Director
Form CSREES-REPT (2/00)

U.S.Department of Agriculture

FY 2003

FY 2004

3/1/01

Date



Cooper ative State Resear ch, Education, and Extension Service
Supplement totheAnnual Report of Accomplishmentsand Results
MultistateExtension Activitiesand I ntegrated Activities

I ngtitution: University of Kentucky
State: Kentucky

Check one; Multistate Extension Activities

(Attach Brief Summaries)

X Integrated Activities(Hatch Act Funds)
Integrated Activities(Smith-Lever Act Funds)

Titleof Planned Program/Activity
Social and EconomicOpportunity
CompetitiveAgriculture

SafeFood and Fiber
Agricultureand Environmental Quality

Total

Form CSREES-REPT (2/00)

Actual Expenditures

FY 2000 FY 2001 FY 2002 FY 2003
46,000
546,000
213,000

707,000
$1,512,000
M. Scott Smith 3/1/01
Director
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U.S.Department of Agriculture

Cooper ative State Resear ch, Education, and Extension Service
Supplement tothe Annual Report of Accomplishmentsand Results

Multistate Extension Activitiesand I ntegrated Activities
(Attach Brief Summaries)

I ngtitution: University of Kentucky
State: Kentucky

Check one: Multistate Extension Activities
Integrated Activities(Hatch Act Funds)
X Integrated Activities(Smith-L ever Act Funds)

Actual Expenditures

Titleof Planned Program/Activity FY 2000 FY 2001 FY 2002
SugtainableAgriculture 2,714,712.00
NutritionandHealth 299,442.00
Environment and Natural Resources 598,884.00
Total $3,613,038.00
M. Scott Smith
Director
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Brief Summary of Multi-State Activities

During FY 00, theK entucky Cooperative Extension Servicesupported atotal of 159different
Multi - State Extension activities, each of whichwasclearly linked to oneof thestate’ ssix strategicgoals.
Sixty four percent of thesemulti - stateactivitiesinvolvedexclusively state-leve adminigtrators,
specialists, andassociates. Thirty-six percent wereconducted by county Extensionagentsworking
acrossstatelines.

Virtudlydl of multi - stateactivitiesinvolving state-level faculty and staff canbest be
characterized ason-goingcollaborations lastingayear or longer. Theseincluded suchthingsasserving
onnationa andregiona committees, productionof multi - statepublications, and curriculumexchange
agreements.

Conversaly, nearly 60 percent of thecounty-level projectswereshortterminnatureandwere
completedduring FY 00. Theseincluded suchthingsasstudy tours, exchangetrips, andtraining schools
inborder counties.

Multi - stateactivity isrecordedinaMicrosoft Excel spreadshest.

Brief Summary of I ntegr ated Resear ch and Extension Activities

Activitiesof Researchand Extensionfaculty wereconsidered to beintegratedif at | east oneof
thefollowing conditionsweremet.

1 Theleadershipteamfor theResearch project or Extens on programwascomprised of both
Researchand Extensionfaculty.

2. AnExtensonprogramisdirectly related to dissemination of thefindingsof Experiment Station
researchprojects.

3. Theprogramcomponent fallswithinthescopeof oneof theCollege sformally established
initiativeswhichintegrateResearchand ExtensonActivity. ExamplesincludetheWeed Science
Group, Food Quality and Saf ety Task Force, andthe Beef | ntegrated Resource M anagement
Team.

Integrated Researchand Extension Activity isrecordedinaMicrosoft Excel spreadsheet.



